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HOW TO USE 
THIS BOOK 


An encyclopaedia is like a well-filled cupboaid Every page 
is a shelf stocked with tnfoi motion as i aiigcd for yarn con- 
venience Go to it foi what you need 
If time's a subject you wish to know about — DARTS or 
DECIMALS, RADAR 01 RABBITS, CHOPIN ot SHAW, 
KNOTS oj KNITTING — the chances aie that you will find 
it at once And if, for instance, yon look tip AMERICA and 
don’t find it, show some enteipnse and look up UNITED 
STATES OF AMERICA 

And heie’s something else Knowledge is many-sided and 
one thing leads to another Quite often, then, when the book is 
teUmg you about the subject you’ve looked up, you will find a 
word printed tn capitals Look up that woid, too Foi 
instance , undo ECHO, you will lead that an echo occurs 

when sound waves strike a hard surface and are 1 effected 
backwards (just as a ball bounces back from a wall) to 
produce in the ear a weak repetition of the sound 
Printing sound tn capitals is ottr way of telling you that you 
will get more tnfoi motion under sound and that it will help 
to make the matter clearer 

By using the words punted in capitals as signposts directing 
you to other parts of the book, you can cany out many a 
worthwhile exploration 

To make this book, we have had to thmk about thousands of 
items, and have tried veiy has d to include the subjects which 
you are most Ukely to want—ihose you hem about at school 
and come aaoss tn your cvetyday hfe As a companion to 
school work you wiUfind it of great me But don’t thmk of it 
just as a school book It is much more than that It’s your own 
book of facts— -your reference book 
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iARDVARK or African ant- 
r, a burrowing mammal with 
nty hair, huge cars, and strong 
ws It feeds by night, breaking 
vn cement-hard nests of white 
.8 and licking up the ants with its 
ig tongue See also anteater. 
ABBEY is the name given to the 
■ger monasteries, and sometimes 
the churches that were once i 
tached to monasteries, e g West- 
mster Abbey There lived the 
inks, governed by an abbot, or 
e nuns, governed by an abbess 
* MONASTERY, CONVENT 

ABRAHAM lived about 2,000 
: in the Sumerian town of Ur, 
u ch has recently been excavated 
s left his home and ventured out 
ros8 the desert, in the faith that 
id intended him to be the father 
a great nation, which would 
rell in a beautiful country and be 
jlessing to all the world 
ABSORPTION and ADSORP- 
ON A sponge or brick adsorbs 
considerable weight of water, 
u ch penetrates m between the 
irts of the sponge or brick and is 
Id there by capillary action 



Westminster Abbey 

Adsorption takes place on surfaces, 
and is the result of some attraction 
between the adsorbing surfaces and 
the substance adsorbed, such as a 
gas 

ABYSSINIA is a Christian native 
African kingdom consisting mainly 
of rugged highlands and deep 
valleyB, and containing the source 
of the Blue Nile. Sheep and goats 
are reared in the more temperate 
highlands, and tropical crops can 
be grown in the lower valleys 
Coffee, hides and skins are exported 




through Jibuti w French Somali- 
land The capital, Addis Ababa, 
lies m the mountains at the head of 
the only railway See map of Africa 

ACCORDION See reed instru- 
ments 

ACCUMULATOR, a battery m 
which the plates are not destroyed 
when it generates current; they 



NEGATIVE 
PLATE / 

SPACER 


POSITIVE 

PLATE 


Inside an accumulator 

merely change their chemical com- 
position If a "charging” current is 
passed m the reverse direc- 
tion, the hydrogen and 
oxygen generated by the 
electrolysis convert the 
plates back to their origi- 
nal condition In the ordi- 
nary accumulator tht» plate 
material is lead or one of 
its oxide* 

, P is a 
id found 
just a sewhere, 
book Dod pre- 
iemanu- 
silk and 
ny 
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ACETONE is an 
used as a solvent in vamist 


orgamc hqi) 
sh( 

formerly obtained by the destxr 
tive distillation of wood. f 
ACETYLENE is a poisom 
strong-smelling gas which is usu 
prepared by the action of water 
calcium carbide It is used for Iim 
mg and the oxy-acetylene flat 
ACHILLES is the chief hero’ 
Homer’s Iliad and the bravest 
all the Greeks In classical mytl| 
logy his mother was the nymjI 
Thetis, who wishing to make hi 
immortal dipped hup m the Rry 
styx In domg so she held him 
the heel which became his oj 
vulnerable part In the war agau 
Troy, he killed hector and y 
himself killed by Paris who al 
him in the heel with an arrow 
ACIDS are a group of chemy 
substances which have a sour tag 
turn litmus red and are often t* 
rosive. They can be neutralized 
alkalis They always confc 
hydrogen, which can often 
expelled and replaced by meta 
when this happens they form SAti 
ACOUSTICS is the science whi 
deals with the production, trftj 
mission and reception of sound, 
ACTING, the impersonation 
other people by saying what thi 



Imagine you are the person you are aettng 




In Addison's day, politicians, writers, and men-about-tovm met ui the coffee- 
houses for brisk talk, argument and the latest news 


would say and doing what they 
would do, to entertain an audience 
Plays are stones wntten for acting 
School dramatic societies give boys 
and girls a chance to act, the best 
actors being those who can feel 
themselves to be the characters they 
are imitating This needs the active 
use of imagination and sympathy 
See drama and theatre 
ADDER See snake 
ADDISON, Joseph (1672-1719), 
was a scholar, a travelled man, a 
Whig politician and a friend of all 
the leading political, social and 
literary figures of his time, esp ea- 
sily his old school friend and col- 
laborator, Richard Steele Like most 
men of culture he frequented clubs 
and coffee-houses, where he was in 
contact with leaders of thought and 
taste, for he lived in a time when 
public opinion was formed and 
expressed at these places From 


1709 to 1711 he contributed to the 
Toiler, a periodical started by 
Steele, appearing three times a 
week and containing a number of 
short essays on topics of the time, 
directed at the improvement of 
soaety by ridiculing in a somewhat 
gentlemanly way its follies and 
weaknesses 

It was succeeded by the Specta- 
tor, a daily journal on similar lines, 
until 1712 Addison revived this 
production in 1714 Steele contri- 
buted but Addison’s was the moving 
genius He created the imaginary 
‘‘Spectator Club,” the members of 
which, like Sir Roger de Coverley, 
the country squire, and Captain 
Sentry, the soldier, reflected the 
life an d tho ught of the times 

ADDITION is the putting of 
numbers or quantities together to 
make one sum or total Remember 
that we can add together only things 
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of the same sort eggs to eggs, 
houses to houses, but not houses to 
eggs, or books to kittens 
Place the numbers so that units 
are under units, tens under 
tens, hundreds under hun- 
dreds, and so on Begin at 

8968 t ^ ie t0 P nght-hand 

column, and add down- 
3427 wards 7, 15, 22, 29, 35 
946 Set down 5, and carry the 

— three tens to the next (tens) 

13755 column, it is useful to put 
— a small three over the tens 
column And so proceed 
column by column As a check, start 
at the bottom and add upwards 
If the numbers mclude decimal 
points, write them with 
one decimal pomt under 
another, this ensures that 
the numbers are m the 
correct places If there is 
no de cimal point, as m 
76, we can, if we like, put 
a decimal pomt and an 0 
after the units figure, and 
write it 76 0, this shows 
how to place the number in the 
column 

ADEN is a British colony and 
protectorate, a desolate strip along 
the Gulf of Aden at the entrance to 
the Red Sea The town of Aden is 
a coaling station on the Far East 
route through the Suez Canal See 
map of the near east 
ADJECTIVE. See grammar 
ADONIS is a beautiful Greek 
youth of CLASSICAL MYTHOLOGY 
beloved by venus Whilst out hunt- 
ing he was killed by a wild boar 
Venus shed many tears, which, as 
they dropped to the ground, were 
changed mto anemones, and her 
grief was so great that pluto 
allowed Adonis to spend six months 
each year on earth with Venus In 
hades he lived with proserpine 
ADSORPTION. See absorption 
ADVERB, See grammar 


AENEAS is one of the great 
Trojan heroes of classical mytho- 
logy When Troy was set on fire, 
he fled from the city and set out 
on those wanderings which were to 
form the subject of Virgil’s Aenetd 

AERIAL, that portion of a 
wireless apparatus, which receives 
energy from, or radiates energy to, 
the surrounding space It is either 
a high insulated wire or a coil The 
latter will receive stronger signals 
from certain directions than from 
others An aerial is sometimes called 
an antenna See wireless 

AEROBATICS is the flying of an 
aircraft in an abnormal or spectacu- 
lar manner Combat pilots make use 
of aerobatic training m fighting 
There are many varieties of aero- 
batic manoeuvre, but the following 
are amongst the most common 
diving, steep and stall turns, loop- 
ing, rolling, half-loop and roll, 
zooming 

AERODROME, a ground or 
water area laid out for the landing, 
servicing and taking-off of aircraft, 
it is usually provided with a control 
tower to direct the movements of 
planes, hangars for housing planes, 
workshops for repairs, facilities for 
first aid and fire-fighting It has 
several long runways along which 
planes take off and land against the 
wind, and a windsock showing the 
direction m which the wind is 
blowing, a movable runway indica- 
tor notifies pilots along which run- 
way and m which direction they are 
to land See picture on p 11 

AEROPLANE, a heavier-than- 
air flying machine, the chief parts 
of which are (1) the wings or 
planes, which are driven or pulled 
through the air by an airscrew or 
propeller, (2) the fuselage, or body, 
(3) the control surfaces — rudders, 
elevators and ailerons, (4) the pro- 
peller and motor, or other means of 
driving the plane through the air 


36 7 
486 
369 745 
30 98 
76 0 


518 285 
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Above are the most useful manoeuvres m aerobatics They are practised by 
pilots mho fly fighter planes A sudden twist or turn of Jus aeroplane may giie 
a pilot a superior position for attacking his enemy or allow him to escape from 
a situation likely to puree disastious 


cub — 4 ® 
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The pilot of this fighter-bomber needs to have all his coniiols leadily accessible 
and his instruments where he can see them without effoit The entry on p 14 
tells you the purpose of the gadgets, and the pictui e above shows the main 
featwes of the pilot's cockpit They are (1) flap conti ol, (2) i effector gun- 
sight, (3) bullet-poof windscreen, (4) cockpt ventilator control, (5) oxygen 
control, (6) gun-firing button, (7) bhnd-fiying instrument panel, (8) plot's 
control column, (9) ammeter, (10) engine speed indicator, (11) vacuum 
system test connexions, (12) spare bulbs for gun-sight, (13) signalling key, 
(14) group of engine gauges, (15) fuel contents gauge, (16) wheel brakes 
control, (17) radio control box, (18) undercarriage indicator, (19) engtne 
master switch, (20) instrument panel lamp, (21) fuel cut-off control, (22) 
brake pressure control, (23) throttle control handle, (24) bomb-droppng 
switch button, (25) propeller switch contiol, (26) friction adjuster, (27) 
elevator tab position indicator , (28) slow-running cut-out, (29) engtne- 
pnmmg pump, (30) oxygen supply ppe, (31) fuel cock control, (32) com- 
pass, (33) emergency bomb release, (34) fuel transfer cock, (35) bomb- 
fusing switches, (36) rudder bias trimming tab control, (37) under coinage 
control, (38) windscreen de-ictng cock, (39) rudder pedals, (40) elevatcn 
tnmming tab control, ( 41) air-intake control, ( 42) emergency undercamage- 
lowering control, ( 43) jettison tank-dr opptng control, (44) jettison fuel-tank 
cock control, ( 45) signal pistol cartridge stowage, (46) leg length adjustment 
wheels, (47) pilot's seat with box fot pa) achute on which he stU 
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See also engine and jet engine steadier and stronger plane but 
It is the wings moving forward gives greater head resistance to 

against the resisting air which lifts wind , they are not much used today 

the craft The larger and longer the The fuselage , or cargo and pas- 

planes, the bigger the load that can senger space, is designed to suit the 

be lifted The curve or camber of type and size of the plane On the 

the wing (illustration on p 12) ground it is held up by an under- 
shows the way in which the moving carnage, with wheels on which the 

air passes over the wing section plane can run or taxi along the 
The high pressure air below the ground, the undercarriage generally 
wing and the low pressure air above folds up when the plane is in flight 
it, caused when the wing strikes the The Jfcontrol surfaces of firet un- 
air, force the wing upwards, and so portance are the ailerons, the elcva- 

lift the fuselage attached to the tors and the rudder The ailerons 

wings are a hinged portion of the trailing 

A monoplane has a single wing edge (the rear edge) of the mam 
on each side Biplanes have another planes By lowering the aileron on 
wing above, which makes for a one wing, the lift on that wing is 









NEGATION U&HT 



Paits of an aeioplane — note how the wtng presses on the air 


increased and the plane tilts in the 
other direction, by raising it the lift 
is reduced The movement of the 
ailerons 13 controlled by sideways 
movement of the joy-stick or con- 
trol column A similar lunged hori- 
zontal surface in the tails — the 
elevator — causes the tail to rise or 
fall, and therefore makes the craft 
dive or climb This surface is con- 
trolled by backwards and forwards 
movements of the joy-stick The 
vertical rudder in the tail is con- 
trolled by the 1 udder bar operated 
by the pilot’s feet, or by turning 
the wheel in the steering-wheel 


type of control column. The action 
of the 1 udder is to turn the direction 
of flight horizontally The aeroplane 
must be stable, that is, if a gust of 
wind tilts it when it is flying level on 
an even keel it should automatically 
recover This is possible by having 
the wings tilted upwards as they go 
outwards and the tail set at a smaller 
angle to the fuselage than the mam 
plane See aerodrome, aircraft 

INSTRUMENTS, IXIGHT (PIONEERS OP), 
WRIGIIT 

AESCHYLUS’ (525-456 b c ) 
fought at the battles of Marathon 
and Salamis before becoming the 


n 


















first great Greek tragedian Of his 
seventy poetic dramas only seven 
remain, among them Seven Against 
Thebes, Agamemnon and Piome- 
theus Bound 

AESOP (about 570 B c ) was a 
freed slave Irving at the court of 
Croesus, Kang of Lydia He wrote 
or collected the Fables associated 
with his name, including The Fox 
and the Grapes and The Wolf and 
the Lamb 

AFGHANISTAN is a mountain- 
ous kingdom north-west of Pakis- 
tan The most populated areas are 


the narrow plains along the Kabul 
River, where wheat, barley, 
almonds, figs, grapes and pome- 
granates are grown, elsewhere the 
people are pastoralists Wool, 
sheepskins and dried fruits are 
exported The Khyber Pass is the 
mam land route to India See map 

of INDIA 

AFRICA is a continent consisting 
chiefly of a plateau rising towards 
the south and east, with great rift 
valleys and lakes in the eastern 
mountains It is drained (except m 
the north-west, which is covered 
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Dy the Sahara Desert) by huge 
rivers, the largest of which are the 
nile and the Congo, but rapids and 
•waterfalls towards the coastal plains 
often hinder navigation Great 
deserts (Sahara and Libyan) stretch 
across die north, and the smaller 
Kalahari Desert is in the south 
Climate vanes from sub-tropical in 
the south and the eastern highlands 
and northern coastal strip to in- 
tensely hot and damp in the dense 
equatorial forests Most of the con- 
tinent is sparsely settled by black 
people, but it has been colonized 
by several European nations; most 
white people live in the extreme 
south and north See east atrica, 
EGYPT, MADAGASCAR, NORTH AFRICA, 
SOUTH AFRICA, WEST AFRICA 

AGATE is a hard stone, largely 
silica, used for knife-edged pivots,' 
especially in balances for very 
accurate weighing 
AGNOSTIC, one who is in 
doubt as to whether or not God 
exists and who maintains an open 
mind on the subject 
AEQAN, Bishop of Lindisfame, 
was a monk of Iona who was sent 
to spread Chnstipmty in the king- 
dom of Northumbria at the request 
of Kong Oswald He settled at 
Lindisfame, founded many 
churches and monasteries, and was 
a bishop for sixteen years, dying in 
ad 651 * " 

AIR is the mixture of gases, 
consisting largely of oxygen and 
nitrogen, which constitute the 
' earth’s atmosphere Movements of 
the air result in winds Air can be 
liquefied See liquid air 
AIRCRAFT INSTRUMENTS 
AND CONTROLS. The instru- 
ments m the cockpit of an aero- 
plane fall into two classes (1) those 
giving information about the plane 
itself, eg the engines, oil, lights, 
position of undercarriage, (2) those 
relating to flying and navigating the 


plane, e g the compass, indicators 
for use when flying blind, the radio 
The principal instruments and con- 
trols are shown in the illustration on 

p 10 

AIR GUN, a weapon which 
throws a bullet or dart by the 
sudden application of high-pressure 
air The air is usually compressed 
by a powerful spring, which has in 
turn been compressed by a lever 
action and held so until released by 
the trigger It then drives forward 
a piston m a cylinder, thereby com- 
pressing rapidly the an 1 in the 
cylinder The latter forces the bullet 
or dart out along a barrel at high 
Speed A powerful air gun has a 
range of a hundred and twenty or 
more yards and can kill a small 
animal at that range. 

AIR POCKET, any region up w 
the air where, owing to a change in 
vertical air currents such as occurs 
m hilly country, a plane seems sud- 
denly to lose the support of the air 
and may drop vertically for a short 
distance 

AIR PUMP, a pump which 
moves or compresses air, but the 
nair^e is used for any gas pump, or 
one which exhausts air and water 
vapour from a steam condenser A 



A common type of aa pump 
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simple type is shown m the illus- 
tration as the piston is forced back- 
wards and forwards, the air is 
drawn in through one set of valves, 
compressed and expelled through 
another See also vacuum pump 
AJAX In CLASSICAL MYTHOLOGY 
there ate two Greek heroes of this 
name, the Great and the Lesser, 
who fought at the siege of Troy 
ALASKA is U S territory, to the 
north-west of Canada, bought from 
Russia in 18h7 It has a population 
of only 90,000 although its area is 
about one-fifth that of the United 
States The climate is extremely 
cold except in the south, where 
fruit and vegetables can be grown 
and cattle reared Gold is mined, 
but salmon fishing and canning 
occupy most of the people Ameri- 
can Indians and Eskimos rear rein- 
deer introduced from Siberia The 
Alaska Highway connects Alaska 
with the United States through 
Canada See map of Canada 
ALBANIA is a small mountain- 
ous country m the Balkans adjacent 
to Greece and Jugoslavia on the 
Adriatic TJie capital is Tirana See 
map of the BALKAN PENINSULA 

ALBERT, Prince See Victoria 

and PRINCE CONSORT 

ALBINO, an animal or person 
with white hair and pink eyes 
Partial albinos may occur Albinism 
is inherited See heredity 
ALBUMENS, a class of proteins 
which dissolve in v>ater One is 
found in the white of egg 
ALCHEMY is primitive chemis- 
try characterized by the search for 
the Philosopher’s Stone which was 
supposed to turn base metals into 
gqjd, for the Elixir of Life to prevent 
die ills of old age, and for the 
Alkahest, supposed to dissolve all 
substances Much of the alchemists’ 
science would now be called con- 
juring and magic, but from their 
expenendb they obtained informa- 


tion, particularly upon the burning 
and combining of substances, which 
led to the more exact and reliable 
theories of modem chemistry 

ALCOHOL is a simple organic 
compound (see mixtures and com- 
pounds), usually made from sugar 
or starch by the action of yeast It 
is the intoxicating part of wines, 
beers and spirits It is also a good 
solvent and is used m varnishes 
and medicines 

ALCOTT, Louisa M See Ameri- 
can literature 

ALEXANDER THE GREAT. 
See ancient world 

ALFRED(849-901), son of a King 
of Wessex, is one of the noblest 
lungs known to history He was 
bom at Wantage (Berkshire), and 
when only four years old was taken 
to Rome He became King of 
Wessex in a d 871, at a time when 
the Danes had overran the north 
and east of England, and were 
threatening Wessex In that year the 
West Saxons had fought nine 
battles, and for a time were left m 
peace In a d 878 the Danes made 
a sudden attack on Wessex during 
the Christmas festival, and Alfred 
had to take refuge for a time m the 
marshes of Somerset, where he 
made a fort on the Isle of Athdney 
During the winter Alfred made his 
plans, and in the spring he sent 
out messengers by secret paths to 
summon the men of Wessex to an 
appointed meeting place He then 
led an attack on the Danes, and 
defeated them at Ethandune (Eding- 
ton) in Wiltshire Soon afterwards 
Guthrum, the Danish leader, signed 
the Treaty of Wedmore by which 
the Danes agreed to keep within the 
territory (the Danelaw) they had 
conquered, leave Wessex alone, and 
become Christians 

When Alfred had secured peace 
for his people, he began to repair 
the ravages of war He built schools, 
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and brought teachers from the Con- 
tinent He improved the towns, and 
built fortified posts (burghs) on the 
frontier of the Danelaw He had the 
good old Saxon laws written down 
and added new ones In order to 
prevent further Danish attacks, 
Alfred built a hundred ships, longer 
and swifter than those of the Danes 
He was “the Father of the English 
Navy/’ and his ships defeated and 
captured a Danish fleet in the River 
Lea Alfred also organized a national 
army called the fyrd, which he 
divided into two parts, so that while 
some men were on military service 
for a time, other men were looking 
after the fields and crops, till their 
time came to serve 

Alfred found time to write 
books, and translate others, includ- 
ing Bede’s Ecclesiastical Htstory, 
from Latin into English He 
caused a record of events in 
England to be written in English — 
this was The Anglo-Saxon Chron- 
icle and it was earned on for more 
than a hundred years after his 
death in ad 901. In every way 
he deserved his title — Alfred the 
Great See anglo-saxons, and 

ENGLISH LITERATURE 

ALGAE are the simplest and 
lowest plants .They include micro- 
scopic plant cells floating m fresh 
or salt water, thread-like fresh water 
weeds and seaweeds None of them 
has flowers, true leaves, or roots 
The minute floating plants are im- 
portant as food for small floating 
animals which m turn are the food 
of herring and other fish The 
thread-like algae often grow so 
densely in lakes that they form 
mats of blanket-weed or flannel- 
weed Many kinds of brown, green 
and red seaweeds grow between 
tide-marks or in deeper water 

ALGEBRA is a method of calcu- 
lating with letters instead of num- 
bers, used when we have not all the 


exact figures necessary to do the 
sum Algebra cannot give a precise 
result in a particular case, as arith- 
metic does, but it can give a general 
formula which will apply to every 
case, so that if some of the quan- 
tities in the sum are known, the 
others can be found For example, 
if we know that 86 people are in a 
train, 46 get in and 34 get out, we 
can find out how many are left in 
by arithmetic 86 + 46 — 34 = 98 
If we do not know the numbers 
getting in and out, we can give 
letters to the numbers we do not 
know 86 -f x — y, but this will not 
tell us how many are left 

On the other hand, take a triangle 
whose area we want to find Suppose 
we know the height and the base 
We find that the area of a triangle 
is half the base times the height 
(see triangle), and if we call the 
height h and the base b, we can say 
that the area of every triangle is 



Seaweeds are one kind of alga 
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\bh There are hundreds of alge- 
braic formulas that can be used in 
this way When adding or subtract- 
ing m algebra we can add or sub- 
tract only the same kind of terms 
For instance, 2 b -\-b can be written 
3b, but 2b + 3c has to be written 
2b + 3c Here is an example of an 
algebraic sum 

Add 3* + 2 'y + b, 14* -j-y — b, 
x ~\-y-\-b First arrange similar ex- 
pressions under each other, then 
proceed as in arithmetic 

3v -f- 2y -f- b 
14* -j- y — b 

x+ y + b 

18* -f- 4y -f- 6 


Suppose we multiply (ft + in) by 
itself 

n + in i 

« -f- m ' 


«* + mn 

inn -f m* 


n * + 2 mn -f- in* 


(See powers and indices for 
further information about n* ) 

We now know that the square of 
(n + m) equals the square of each 
term plus twice their product 
When we multiply (« + m) by 
(n — m) we get 

n -f m 
n — m 


n* mn 
— mn — m* 


n* — m* 


In other words, the sum of two 
quantities multiplied by the differ- 
ence between them equals the differ- 
ence between their squares If, 
therefore, we want to find the 
difference between 25* and 16*, we 
need not find the squares and sub- 


tract by arithmetic We know that 
the answer is (25 + 16) (25 — 16) 
= 41 X 9 = 369 

The early stages of algebra can 
help or replace arithmetic, but its 
advanced stages solve problems with 
which arithmetic could not deal ‘ 

See EQUATIONS, FACTORS, FORMU- 
LAS, POSITIVE AND NEGATIVE, POWERS 
AND INDICES, SERIES 

ALGERIA is a French North 
African region consisting of part of 
the Atlas Mountains and the coastal 
strip to the north, and a great desert 
area behind Dates, iron-ore and 
wine are exported through the ports 
of Oran and Algiers, the capital It 
consists of three departments, Al- 
giers, Oran and Constantine, which 
form part of France, and the South- 
ern Territories See map of AFRICA 

ALIEN, a person who is not a 
subject of the country in which he 
is staying If a foreigner wishes to 
become a British subject, he may, 
after five years’ residence, apply to 
the Home Office for permission to 
become naturalized If permission 
be granted, he then enjoyB all the 
rights and privileges of a natural- 
born subject 

ALIMENTARY CANAL, a tube 
acting as a digestive tract (see 
digestion) and the glands con- 
nected with it, about 30 feet long 
m human beings Alimentary canals 
are present in all animals from 
worms upwards In mammals the > 
entrance, the mouth, contains the 
teeth and tongue, and the openings 
of the salivary glands This leads 
to a muscular tube, the gullet or 
oesophagus, which swells out at the 
stomach A circular muscle, open- 
ing only when food passes through, 
connects the stomach with the small 
in testin e The first loop of this is 
the duodenum, into which open 
ducts from the liver and pancreas 
The bile-duct leads from the gall- 
bladder, into which flows bile 
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formed in the large liver lobes Long 
coils of the ileum follow, and at its 
junction with the colon, the first 
part of the large intestine, is the 
vermiform (worm-shaped) appen- 
dix The rectum follows the colon, 
and it ends with another circular 
muscle at the anus, the end of the 
alimentary canal 

In rabbits, the appendix is at the 
end of a large tube, the caecum, 


ALKALIS are substances which 
turn litmus blue, and neutralize 
an acid They are often corrosive 
Common alkalis are caustic soda, 
caustic potash and also lime 
ALLEGORY is a story which 
carries two . meanings, the less 
obvious meaning being usually of 
some moral significance, as in The 
Pilgrim's Prospers or the parables 
ALLIGATOR See crocodile 



STOMACH 


SMALL 

INTESTINE 


The alimentary canal, in which our food is digested 


which is used for digesting grass (in 
human beings it has degenerated to 
its present size and serves no useful 
function) The small intestine may 
be one hundred feet long m a cow, 
its stomach is made of four bags 
instead of one, in which the grass 
is digested in successive stages So 
it and its grass-eating relations have 
barrel-shaped bodies to contain the 
long gut, while flesh-eating animals 
have shorter canals, and therefore 
slim bodies, like cats 


ALLITERATION. See imagery 
ALLOTMENT GARDENING. 
When land is divided mto strips for 
the purpose 'of cultivation, each 
portion is called an allotment 
The soil must be regularly tilled 
(dug, hoed, ndged and raked) and 
manured if good results are to be 
obtained See digging, hoeing, 
manuring, rotation of crops, 
cold frame and gardening tools 
ALLOY, a metallic material made 
by mixing a metal with one or more 
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other substances in order to obtain 
a material of some desired hard- 
ness, strength, flexibility or other 
property Common examples of 
alloyB are brass (zinc-copper), 
bronze (tin-copper), steel (iron- 
carbon), stainless steel (iron, carbon 
and chromium), duralumin (alu- 
minium, copper, magnesium, man- 
ganese and silicon) In some cases 
the components form a chemical 
compound rather than a mixture 
See MIXTURES AND compounds 
ALPHABET, the signs used to 
represent the simple speech sounds, 
so called from alpha and beta, the 
first two letters of the Greek alpha- 
bet The English alphabet is derived 
chiefly from the Roman alphabet, 
which, in its turn, was adapted from 
the Greek See also Phoenicians 
ALTAR, the table on which a 
sacrifice is offered In some 
Christian churches, the table at 
the east end of the church is called 
the altar 

ALTERNATOR. See genera- 
tor 

ALTITUDE is the height of a 
place or object above sea-level 
Thus an aeroplane may be flying at 
an altitude of 10,000 met 
ALUMINIUM is a metal chiefly 
important for its low density (2 7 
grams per cc), its high conduc- 
tivity for heat and electricity, and 
its softness The last permits it to be 
worked easily It is the basiB of 
most hght alloys It is now pro- 
duced m large quantities by elec- 
trolysis of molten bauxite and 
cryolite, in places where electric 
ower is obtained from water tur- 
mes and is therefore cheap 
AMAZON, a great nver of south 
America flowing eastward from the 
Andes to the Atlantic It is 4,000 
miles long and about 170 miles 
wide at its mouth 
AMAZONS, in classical myth- 
ology, a warlike tribe of women 


living in Asia One of the twelve 
labours of Hercules was to bring 
home the girdle of their queen, 
Hippolyta, who was to marry 
theseus, King of Athens 
AMERICAN LITERATURE. 
The first American writer whose 
fame spread outside his native land 
was Benjamin Franklin (1706-1790) 
who wrote his Autobiography , but 
he had, in any case, lived m 
Europe The same applies to Wash- 
ington Irving (1783-1859), story- 
teller and essayist, who spent some 
time m England He wrote on 
England, but his Sketch Book has 
some delightful tales and essayB 
on his own country, including Rtp 
van Winkle Femmore Cooper 
(1789-1851) shows m his novels, 
one of which is The Last of the 
Mohicans , a very great interest in 
Indian life and the pioneering days 
of the United States In the 19th 
century the New England states 
were the centre of literary work, the 
leading spirit being Ralph Waldo 
Emerson (1803-1882), the essayist 
A group of writers who looked up 
to Emerson included Thoreau 
(1817-1862), who turned to nature 
as an escape from man, an attitude 
expressed in Walden Nathaniel 
Hawthorne (1804-1864) was a 
novelist, finding material m New 
England life of some generations 
before, which he used in The 
Scarlet Letter Five other writers 
of fiction stand out — Herman Mel- 
ville (1819-1891), whose Moby Dick, 
a tale of whaling life, is one of the 
classics of the sea, and Harriet 
Beecher Stowe (1811-1896), a leader 
of the anti-slavery movement, whose 
Uncle Tom’s Cabm did so much 
to rouse feeling against slavery 
Edgar Allan Poe (1809-1849) was a 
writer of powerful imagination, 
shown in his hair-raising Tales of 
Mystery and Imagination Louisa 
M Alcott (1832-1888) has won 
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fame by her children's stories, 
Little Women and Good Wives being 
the first of a senes 
Poetry about this time is repre- 
sented by Poe, with short poems, 
including The Raven , but the lead- 
ing poet was Henry Wadsworth 
Longfellow, whose Hiawatha tells 
of Indian life and customs The 
most onginal poetry came from 
Walt Whitman (1819-1892), his 
Leaves of Grass shows experiment 
m form as well as energy of thought 
In prose Mark Twain — the pen- 
name of Samuel Clemens — (1835- 
1910) was undoubtedly the leading 
American humorist Tom Satoyei 
and Huckleberry Ftnn are not only 
entertaining stones of children, but 
give a vivid idea of earlier and 
rougher days by the Mississippi 
American life naturally supplies 
material for most modem Amencan 
writers Novelists include Sinclair 
Lewis ( b 1885) who wntes satirical 
studies of small town life and society, 
such as Babbitt and Mam Stieet , 
Upton Sinclair ( b 1878) whose 
many novels are studies of social 
conditions, the most celebrated 


being The Jungle, intended to 
arouse the social conscience to the 
conditions of the workers m the 
Chicago meat industry, John Dos 
Passos ( b 1896), who in 42nd 
Parallel , has elaborated a cinema 
technique in story-telling by throw- 
ing together a number of scenes 
from the fives of his characters to 
achieve an effect of strain and rest- 
less movement The best of them 
perhaps, is Ernest Hemingway 
(b 1898) who in the period between 
the World Wars represented a 
school of Amencan wnters con- 
cerned mainly with Europe, A 
Farewell to Arms being a novel of 
the First World War, while For 
Whom the Bell Tolls deals with the 
Spanish Civil War of 1936-1939 
He has popularized the “tough” 
novel, self-consciously unsentimen- 
tal His style is the artistic use of 
matter-of-fact language to desenbe 
subtleties of character and situation 
In diama the vigorous, highly 
onginal work of Eugene O’Neill 
(b 1888) has ar oused wide interest 
AMMETER, an instrument to 
measure the rate of flow of current 
through an electrical cir- 
cuit It may be operated by 
either the magnetic or 
heating effect of the cur- 
rent 

A common type of mag- 
netic ammeter as used for 
measuring the ampeies of 
a current is shown The 
moving part, a wire coil 
round a fixed core of soft 
iron, cames the pointer 
between the poles of a 
horse-shoe permanent 
magnet A hair spring 
keeps the pointer nor- , 
mally at zero The current 
to be measured passes 
through the coil which 
thus becomes a magnet 
and turns by the mter- 
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action of its magnetism with that of 
the permanent magnet The angle 
through which the coil turns 
depends on the size of the current 
The bigger the current, the more 
the coil and its pointer move 

AMMONIA is a pungent gas 
supposed to have derived its name 
from the smell of dung outside the 
Egyptian temple of the god Ammon 
It is very soluble in water The 
ordinary household ammonia is a 
strong solution of the gas with a 
little soap added It can be made 
from sal ammoniac and lime, but 
is obtained commercially as a coal- 
gas by-product, or more often by 
the direct combination of nitrogen 
and hydrogen in the presence of a 
catalyst The chief uses of its 
compounds are for explosives and 
FERTILIZERS 

AMOEBA, one of the simplest 
animals, living in fresh or salt 
water, soil, etc It looks like a pin- 
head speck of greyish-white jelly 
Under a microscope it can be seen 
to move and feed, which it does by 
flowing round its food and absorb- 
ing it Instead of laying eggs or 
having young, it can divide itself to 


form two distinct new amoebae 
AMPERE. See electrical 

ENERGY UNITS 

AMPHIBIA are a class of verte- 
brate animals, including frogs, 
toads and salamanders, which in 
the scale of evolution come be- 
tween the fishes and the reptiles 
The words “amphibian” and 
“amphibious” are applied also to 
certain animals of other groups 
which are at home both on land and 
in water, such as seals and 
crocodiles 

AMYL ACETATE is a volatile 
organic liquid with a strong smell 
of pear-drops It readily dissolves 
cellulose, and is therefore used in 
many varnishes, nail lacquers and 
aeroplane fabric dope 

ANAESTHETIC, any substance 
which, when it is given to a patient, 
renders him unconscious or incap- 
able of feeling a localized pain A 
general anaesthetic such as chloro- 
form or ether makes one uncon- 
scious, enabling a big operation 
to be earned out A local anaesthetic 
such as novocaine enables a small 
operation such as tooth-pulling to 
be painlessly effected, while the 
patient remains fully conscious 

ANALYSIS A chemist will be 
given a substance of unknown 
origin and be asked to identify it, 
or to find the proportions of the 
different materials of which it is 
composed Experience will sug- 
gest to the chemist the exact way to 
approach the problem, and the 
method of analysis naturally de- 
pends on whether the substance is, 
for instance, a suspected human 
blood stain, the oil from a motor 
car, or the metal from a crashed 
aeroplane Generally he will take 
the stuff as a whole and see how it 
behaves when heated or treated 
with various chemical reagents 
Then he may try to break the sub- 
stance up into all its constituents 
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or even elements, and find 
the properties of each one 
He may examine the sub- 
stance at any stage by 

SPECTROSCOPE OT MICRO- 
SCOPE When he has arriv- 
ed at a final opinion as to 
the nature of the substance 
he will often attempt to 
rebuild the substance from 
raw materials He will then 
find if the material built up 
is the same as that which 
he was asked to analyse A 
substance is said to be 
analysed qualitatively 
when the object of the analysis is to 
find out what it is made of A 
quantitative analysis is to find out 
how much of certain substances 
there is present 

See grammar for grammatical 
analysis 

ANAPAEST. See prosody 

ANATOMY is the study of the 
structure of the body. The arrange- 
ment of the organs which make up 
the muscles, nervous system and 
other systems can be shown in 
dissection of dead bodies whose 
organs are carefully separated and 
displayed Bone structure is studied 
by observing a skeleton 
ANCIENT BRITONS. See 

BRITONS (ANCIENT) 

ANCIENT WORLD is the name 
given to the world from the dawn 
of history down to the fall of the 
Roman Empire 1,500 years ago 

The story of the Ancient World 
is chiefly concerned with the rise 
and fall of great empires around the 
Mediterranean and in the valleys of 
the Nile, the Euphrates and Tigris 
In world history it also includes the 
ancient lands of China and India 
which were then more civilized 
even than the West in those days 

The oldest of these empires is 
Egypt About 3400 b c , Menes, the 
first king known to history, umted 


Tutankhamen and Nefeitrti 

Upper and Lower Egypt Five cen- 
times later the vast monuments 
known as the pyramids were being 
built Later kings of Egypt were 
buned m rock-tombs instead of 
pyramids When the tomb of 
Tutankhamen (who died in 1340 
B C ) was opened m 1922, a wonder- 
ful collection of* works of art was 
discovered, including the royal 
chair made of wood overlaid with 
gold, the mummy of this king was 
enclosed in a golden casket inlaid 
with precious stones, the face was 
covered with a golden mask and the - 
head crowned with a royal diadem. 
Raineses II, another ruler (1292- 
1235 B C ), was famous as the 
builder of the great temple to the 
Rising Sun (at Abu-Stmbel), it is 
185 feet long and 90 feet high and 
cut out of a sandstone cliff • This 
king may have been the Pharaoh 
who oppressed the Israelites and 
of whom we read in the Bible Yet 
another famous ruler was Queen 
Nefertiti who reigned about 1370 b c 
Egypt was conquered m turn by 
the Assyrians (67 1 b c.), the Per- 
sians (525 b c ) and Alexander the 
Great (332 b c ) After Alexander’s 
death, one of his generals, Ptolemy, 
became king of Egypt The Ptolemy 
family ruled the land until the 
Romans conquered it in the time 
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of the famous Lg\ pti tn queen Cleo- 
patra, the 1 wt ol the Ptolemies She 
Wilt, the fin ml of Julius Cut sir, ami 
after his tie till, of Mirl. \ntony, 
hut whin 1 "% pt was im.tdcd by 
Octaunn, she eommitttil suicide 
Other tmpia. grei up on the 
*;rc it plun watt re d 1* the men? 
I.uphr’tes and '1 it*ri-* I lie cirhcst 
u.is the Sumemn Umpire, con- 
quered In Sargon I, i lender of 
nom-’die tribes (2750 B c ) \hout 
«i\ centuries liter, \nionUs from 
S\na established thcmsclus m a 
little tillage called Bain Ion 'I heir 
king, Ilnmmur ibi (about 2000 nt), 
eonquered the neighbouring tribes, 
and Bab) Ion beeimc the cipinl of 
a great empire, he Intd about the 
same time as amiajim nf whom tie 
re id in the Bible 
Then the \ssy nan Umpire arose, 
it waged war with the Ibttitcs, a 
tribe from Ami 
M inor who 
had conquered 
Sjrrt, and who 
arc sud to hate 
been the first 
people to u c e 
iron The 
Assyrians con- 
quered Bab) - 
Ion, made war 
on nnd defeat- 
ed the Israel- dssvnan Kiw> 
i t c s and 

earned awa) eiptitcs TheAssynan 
Empire was otcrlhrown by Chal- 
deans, and once again Bab) Ion 
became a great cit) Its king, 
Nebuchadnezzar, besieged and took 
Jerusalem and earned the Jews into 
captivity in Babylon 
Nett the Persians rose to power, 
and Cyrus the Great founded an 
empire The Persians captured 
Babylon (539 B C ), and allowed the 
Jett's to return to Jcrusilem 
Another famous people of the 
Ancient World were the grleks, 


who set up a number of city-states 
They were conquered by Alexander 
the Great, who also conquered 
Egypt and oterthreu the Persnn 
Empire He occupied Babylon, and 
marched eastward into India, but 
liad to return because of discontent 
among his soldiers lie died soon 
iftcrwards in Babylon, and his 
great empire was ditided, and later 
conquered by the Romans 

noMt became the greatest power 
under Julius cusar Later, Con- 
stantine (a d 306-337), the first 
Roman Emperor to become Clinst- 
nn, built a new capital on the 
Bosphorus, choosing the site of in 
old Greek fortress named Byzan- 
tium The new city was called Con- 
st intmoplc, "the city of Constan- 
tine " Liter the Roman Empire was 
dmded (a d 395), Rome remained 
the capital of the west, and Con- 
stantinople the capital af the 
Eistcm (Byzantine) Empire, which 
w is more Greek than Roman The 
Empire in the W cst fell about 
ad 176 before the attacks of many 
barbarian tribes — when Roman 
Britain was also attacked by the 
barbarian Angles and Savons But 
in Constantinople, Greek books and 
works of art were presen cd for a 
thousand scars When the city was 
at last taken by the Turks (1453), 
these precious relics of Greek learn- 
ing and culture were removed to 
Italy, and played a great part in the 
renaissance or Revival of Learn- 
ing, in Europe See also seven 

W'ONDrRS Ol THE ANCIENT WORLD 

ANDERSEN, Hans Christian 
(1805-1875), was a Danish poet, 
not clist and playw nght, now w orld- 
famous for his fairy tales, which 
lie himself thought unimportant 
Among the best known of these are 
The Ugly Duckling and The Em- 
peror's Nca Clothes 

ANDORRA is a very small 
semi-independent country in the 
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Pyrenees, between France and 
Spain 

ANDREW, St , brother of peter, 
was one of the twelve apostles Four 
of them, Peter, James, JOHN and 
Andrew, formed an “inner circle” 
of authority St Andrew was 
crucified at Patras in Achaea on a 
diagonal cross, which afterwards 
bore his name He is the patron 
saint of Scotland and his festival is 
kept on November 30th 

ANGEL, m Christian belief, is 
a messenger of God The Bible 
refers to several ranks of angels, 
including cherubim, seraphim and 
archangels 

ANGLE, the amount of turning 
between one line and another which 
meets or crosses it The angle AOB 



13 the amount of turning needed to 
move OA to OB 

In the next case CA and BD are 



Each of the angles, AOB , BOC, 
COD , DO A is a right angle There 
are 360 degrees (360°) m one com- 
plete turn (or revolution), so that a 
right angle is 360° — 4 = 90° An 
angle of more than 90 degrees is 
called an obtuse angle, one of less 
than 90 degrees an acute angle 


Two fines at an angle of 180 
degrees will make one straight lme 
To bisect an angle, with centre O 
draw an arc to cut the arms of the 



angle at A and B With the same 
radius and centres A and B, draw 
arcs which will cut one another at 
C Join OC There is an exact 
balance about OC and angle BOC 
— angle AOC 

To draw an angle of 60 degrees, 
draw a lme OX and with O as 
centre draw the arc AB , with a 
radius equal to OA and centre A, 
draw an arc cutting the previous 
arc at C, jom OC Angle AOC is 
60 degrees To draw an angle of 



30 degrees, draw an angle of 60 
degrees and bisect it For 15 
degrees, bisect an angle of 30 
degrees, and so on 

To draw an angle of 120 degrees, 
draw OX, and the arc AB With 
radius equal to OA step off arcs 
AC, CD along AB Angle AOD is 
120 degrees 

To draw a right angle, draw an 
angle of 120 degrees Bisect the 
part DC Angle AOEi s 120° — 30° 
= 90° 

ANGLO-EGYPTIAN SUDAN, 
an area around the Nile with 
savannah and desert to the west, 
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administered jointly by Great 
Britain and Egypt Chief exports 
are cotton, grown with the aid 
of irrigation from the Blue Nile’s 
Sennar Dam, and gum arable from 
trees m the savannah region Millet 
is the mam food crop The chief 
towns are Khartoum, the capital, 
at the junction of the Blue and 
White Niles, and Port Sudan on 
the Red Sea Sec map of Egypt 

ANGLO-SAXONS, the various 
tribes from Northern Germany and 
Jutland who invaded Britain after 
the Romans left The Jutes arrived 
in the south-east (a d 449 ) The 
Saxons founded the kingdoms of 
Wessex, Sussex, Essex, Middlesex 
and Mercia The Angles founded 
the eastern kingdoms of Northum- 
bria and East Anglia, and finally 
gave their name to the land — 
“Angle-land,” or, as we say, Eng- 
land The Ancient britons were 
driven westward into Cornwall, 
Wales and Cumberland, and across 
the sea to Brittany 

The Anglo-Saxons lived in farms 
protected by a stockade and moat, 
eating and sleeping in the hall 
They were all heathens till St 
Augustine arrived in Kent (a d 
597) and converted it to Chris- 
tianity In tune Christian mission- 
aries from Iona and from Rome 
converted other parts of England 
The story of these Christian teach- 
ers, and of the Anglo-Saxon inva- 
sion, is told in the first English 
history book, written by the learned 
Bede (ad 673-735), a monk To 
him we owe almost all our know- 
ledge of that penod of the island’s 
story 

Various kings tried to make their 
kingdoms supreme over the rest 
The most successful was Egbert, 
king of Wessex, and Wessex mam- 
tamed its supremacy throughout 
the rest of the Anglo-Saxon penod 
Saxon kings were assisted m their 


government by a council, known as 
the Witan (or “Wise Men”) It had 
some of the powers of our Parlia- 
ment, though it was not elected by 
the people It made laws, was con- 
sulted on questions of war or peace, 
and could even depose a king and 
put another in his place Many of 
England’s laws and customs, as 
well as the language, have been 
handed down from these Anglo- 
Saxon ancestors 

Towards the end of the 8th cen- 
tury the island was attacked by 
Vikings, “men of the camps/’ 
fierce pirates from Norway and 
Denmark (also called Danes and 
Northmen) They came in their 
long ships, and at first made raids, 
landing, robbing churches and 
monasteries, destroying villages, 
and then sailing away with their 
plunder In time they settled down, 
especially m the north and east of 
England, and Alfred the Great 
made them promise to keep to their 
own territory, known as the Dane- 
law, east of Watling Street 

Fresh Danish attacks began eighty 
years after Alfred’s death King 
Ethelred II paid the Danes to go 
away, and imposed a tax (Danegeld 
= Dane money) for this purpose 
The plan failed, and Ethelred then 
ordered a massacre of Danes living 
m Wessex Because of this treachery 
the Danes made a great attack, 
Ethelred fled to Normandy, and 
finally a Danish king, Canute, 
added England to his Scandinavian 
Empire, reigning 1016-1035 

Canute tried to repair the damage 
done by his countrymen to churches 
and monasteries He gave England 
nearly twenty years of peace, and 
divided the country into four great 
earldoms, Wessex, Northumbria, 
Mercia and East Anglia Canute 
was succeeded m turn by his two 
sons On the death of the second 
son, the Witan invited Edward, the 
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Scenes of everyday life m Hie time of the Anglo-Saxons 
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son of the last Saxon king, and 
known as the Confessor, to take the 
crown After reigning twenty years, 
he died without heir, and his cousin, 
William, Duke of Normandy, 
claimed the crown The Witan, 
however, chose Harold, Earl of 
Wessex, the late king's brother-in- 
law, as king William invaded Eng- 
land, and Harold was defeated and 
slam in the Battle of Hastings (1066) 
So ended the long line of Anglo- 
Saxon kings, and william the 
conqueror began to reign as the 
first of the Norman sovereigns 

ANILINE is a colourless oily 
liquid manufactured from nitro- 
benzene It is a raw material from 
which many dyes and drugs are 
built up 

ANIMAL. Every living thing is 
either a plant or an animal, though 
some such as viruses, bacteria and 
fungi are difficult to classify The 
animal kingdom ranges from single 
creatures too t my to be seen without 
a microscope up to man himself and 
includes afl types between the two 
extremes Every animal depends on 
plants for its food, since even if it 
eats other animals, these in turn 
feed on plants 

ANNE (reigned 1702-J714), last 
of the Stuart sovereigns, was daugh- 
ter of James II She was bom at St 
James’s Palace, London, in 1665 
She married (1688) Prince George 
of Denmark Only one of her many 
children lived beyond infancy, he 
was the Duke of Gloucester, but he 
died when eleven years old 

Anne became queen on the death 
of her brother-in-law, William III, 
in 1702 A leading event of her reign 
was the Union of the Parliaments of 
England and Scotland (1707) It was 
also a time of bitter political strife 
between the two parties, the Tories 

AND WHI08 

On die Continent, the War of the 
Spanish Succession was being 


fought, in which the English general, 
John Churchill, created Duke of 
Marlborough (ancestor of Mr 
Winston Churchill), won the bril- 
liant victories of Blenheim, Ramil- 
lies, Oudenarde and Malplaquet 
At home, many famous writers were 
at work — addison, Steele, pope. 
Dean swift (the author of Gulliver’s 
Travels) The great German 
musician, George handel, came to 
live m England 

Queen Anne was a gentle, kindly 
woman, but was for many years 
under the powerful influence of 
Sarah Churchill, Duchess of Marl- 
borough In 17 10 the two quarrelled, 
and the queen found a new favourite 
in Mrs Masham, a cousin of the 
duchess This change gave more 
power to the Tory Party The queen 
was anxious to make her half- 
brother, James Edward (Stuart), her 
successor, but on her death m 1714, 
the Protestant Elector of Hanover, 
her cousin, became lung as George I, 
the first of the Hanoverian kings 
from whom the present king is 
descended 

ANNUALS are plants which 
grow from seed, flower and die all 
in the same year, e g asters, candy- 
tuft, darkia, storks, sweet peas 

ANT. See bee. 

ANTARCTIC. See arctic 

ANTEATER. True anteaters, as 
well as the armadillo which is 
related to them, live in South 
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America. Pangolins of Asia and 
Africa are also ant-eating mammals 
Antcaters possess powerful claws 
for digging into ant-hills and tongues 
of amazing length See also AARD- 
VARK 

ANTELOPE. See hoofed mam- 
mals. 

ANTHER. See flower 
ANTI-BIOTICS. moulds and 
bacteria often grow together, feed- 
ing on the same materials, and it has 
been shown that many of these 
organisms produce chemical sub- 
stances which interfere with the 
growth of their competitors we call 
such substances “Anti-biotics ” 
Penicillin is an example of an anti- 
bacterial substance produced by a 
mould 

Anti-biotics have been known for 
many years, and attempts to use 
them to destroy harmful bacteria in 
the human body were made from 
time to time But little progress was 
made until the discovery of peni- 
cillin m 1929 by Professor Sir 
Alexander Fleming A particle of 
mould accidentally entered a cul- 
ture of bacteria and Professor Flem- 


ing noticed that bacteria near the 
mould died off. He discovered that 
this mould was a relatively rare one, 
named Pemcilhxm Notatum, and 
further research disclosed that the 
chemical substances which it pro- 
duces destroy many bacteria harm- 
ful to man, yet it does not hurt the 
human body 

The Second World War stimu- 
lated research on penicillin, as it 
was named, and scientific workers 
found how to produce it on a com- 
mercial 8 calc, purify it, and treat 
infected persons with it Foremost 
among the experts were Professor 
Sir I loward Florey, who introduced 
penicillin to clinical medicine, and 
Dr E Cham, who began the study 
of its chemical nature 
AN TI-C YCLONE. See cyclone 

ANTIPODES. If a hne is drawn 
from any point A on the earth’s 
surface through the centre of the 
earth and continued to the opposite 
side to jioint B, then pomt B is said 
to be the antipodes of pomt A The 
antipodes of London (lat. 51 \ deg 
N , long 0 deg ) is lat 51 £ deg S , 
long 180 deg , m the Pacific Ocean 



Fleming discoveied penicillin Floiey used it Jar healing 




Apes are the animals most nearly related to ourselves 


to the south-east of New Zealand 
ANTISEPTICS are substances 
which, when applied as in a wash- 
ing or dressing for a fresh wound, 
check the growth of harmful bac- 
teria See lister 
ANTITHESIS See imagery 
APE The tailless apes, with the 
monkeys, belong to the highest 
group of mammals, and are most 
nearly related to man They include 
the gonlla, orang-utan, chimpanzee 
and gibbon Two types of gonlla 
live m Central African forests Male 
gonllas may be 6 feet in length and 
weigh 400 3b Gonllas live a roaming 
life in family parties, and are usually 
inoffensive unless disturbed The 
orang-utan of Malaya is the second 
largest ape It has long, reddish- 
brown hair and lives in trees, where 
it builds nests of branches In cap- 


tivity the adults grow surly and 
uncertain in temper A smaller 
black ape, the Afncan chimpanzee, 
is famous as a pet, its young are 
almost child-like in their ways, 
while the grown-up animals are 
sociable and good mimics The 
smallest apes are the slim, long- 
armed gibbons of the Far East 
They are fond of community howl- 
ing, and can cover 30 feet at a 
swing as they hurl themselves 
through the jungle trees Apes are 
largely vegetarian, eating fruits, 
leaves and s hoot s See monkey 

APHRODITE is the Greek name 

for VENDS 

APOCRYPHA, ancient Jewish 
religious literature not considered 
genuine by the Jews At the 
reformation, the Protestants did 
not think that these writings were 
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divinely inspired, and they are 
therefore very often issued separ- 
ately from the Protestant transla- 
tions of the BIBLE 

APOLLO, in classical mytho- 
logy, is the sun god, also god of 
music and the fine arts He had an 
oracle at Delphi 

APOSTLE means a messenger, 
and is used in reference to one who 
preaches the Christian faith The 
Twelve Apostles were the principal 
disciples sent by Jesus to spread his 
lehgious doctrine amongst the 
people They were Simon (sur- 
named peter), Andrew, James the 
son of Zebedee, and his brother 
john, Thomas, Philip, Bartholo- 
mew, Matthew, Simon the Canaan- 
lte, Judas Iscariot, James the son of 
Alphaeus, andThaddaeus Matthias 
later took the place of Judas 
Iscanot, and Paul (Saul of Tarsus) 
jomed them after his conversion 

APPLIQUE is decorative needle- 
work in which one material is sewn 
on to another to form a pattern 
Simple, bold designs give the best 
result In the simple design shown 
Rt the bottom of the illustration, 
circles of material, with coins for 
patterns, have been used The 
applied pieces must be placed so 
that the warp and weft of the 
material fit those of the back- 
giound to prevent wrinkling Each 
shape is pinned m position, then 
tacked If the applied material is 
thin and the design simple, turn m 
and hem all the edges On thicker 
material sew the edges down with 
buttonhole or blanket stitch 
Felt and leather do not fray, so their 
edges need no other protection 

APPRENTICESHIP is a period 
of practical training in a trade or 
calling, as agreed between an em- 
ployer and a parent on behalf of a 
child, to be given by the employer 
to the apprentice, the parent under- 
taking to see that the contract is 



Here are some examples of apphqui 
Pieces of maienal ate seam on to a 
background to form decot ative pat- 
terns Simple designs , such as these , 
can gtve a striking and ot tginal effect 
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observed by the apprentice Usually 
apprenticeship was considered a 
privilege for which the parent had 
to pay the employer a sum of money 
called a premium The practice has 
almost disappeared from trade, but 
continues m some professions such 
as law and accountancy 

APPROXIMATION is the ex- 
pression of a quantity in round 
figures when exactness is not 
desired We may reach an approxi- 
mation to whatever degree of 
accuracy is convenient for our par- 
ticular purpose Here are three 
examples 

(1) 38,527 If we want the nearest 
10,000, we call this 40,000, it is 
nearer to 40,000 than 30,000 If we 
want the nearest thousand, we call 
it 39,000 If we want the nearest 
hundred, we call it 38,500 If we 
want the nearest ten, we call it 
38,530 

(2) 08352647 To two places of 
decimals this is 08, to three places 
it is 084 , to four places it is 0835, 
to five places it is 08353, to si\ 
places it is 083526, to seven places 
it is 0835265 

Note that when the following 
figure is five or more the number 
above is taken , when it is less than 
five , the number below 

(3) £8,762,076 14x 9^ To 

the nearest million pounds this 
is £9 millions, to the nearest 
thousand it is £8,762,000, to the 
nearest hundred it is £8,762,100, 
to the nearest pound it is £8,762,077 
(as 14x 9%d is nearer to £l than 
to 0 d), to the nearest penny it is 
£8,762,076 I4x 10 d Sums can 
sometimes be worked out with 
sufficient accuracy by neglecting 
the last few digits, but it must be 
remembered that in multiplication 
ever}’ inaccuracy will also be multi- 
plied See significant n CURES 

AQUARIUM, a tank of glass or 
other material in which h\ing water 


plants and animals are kept It 
should have two inches of sand or 
gravel at the bottom, and contain 
plants such as eel grass, arrowhead, 
fan wort, ditchmoss, or stonewort 



The tank should be so placed that it 
receives no more than one hour of 
direct sunlight dad) 

A Zoo aquarium, however, is 
usually a collection of tanks of fresh 
and salt water fish and other 
animals on new 

ARABIA is a great plateau along 
the Red Sea consisting of fhc 
countries, the largest of winch is 
Saudi Arabia The others arc 
Yemen, Kuwait, Oman, and the 
ADEN Protectorate Most of the 
country is desert inhabited b\ 
nomadic Bedouins In some areas 
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irrigation makes possible the grow- 
ing of gram, vegetables and dates 
The most important towns are 
Mecca, the holy city of the Moslems, 
and Riyadh, capital of Saudi Arabia 
See map of the near east 

ARABIAN NIGHTS ENTER- 
TAINMENTS, a collection of 
stones in Arabic, drawn probably 
from Indian and Persian as well 
as Arabic sources, and first trans- 
lated into English in 1840 The 
stones, which include Aladdin Ah 
Baba and the Forty Thieves and 
Stndbad the Sailor, are fitted into a 
framework which is itself a story 
of a king who killed his wives the 
day after their mamage, until one 
wife, Scheherazade, put off her 
execution from day to day by telling 
him a new tale each night 

ARBITRATION is a method of 
settling a dispute by referring it for 
decision to some disinterested per- 
son or persons It is the method 
frequently used in disputes be- 
tween employers and employees, 
the arbitrators often being employ- 
ers and Workers from other indus- 
tries The method has also been 
used occasionally to settle disputes 
between nations See league of 
NATIONS and UNITED NATIONS 
ORGANIZATION 

ARCH. The earliest buildings 
had their roofs supported by slabs 
of timber or stone laid upon and 
between two piers or columns 
Stone slabs, however, are easily 


cracked by weight laid on top , and 
wooden beams, though less brittle, 
are better able to carry the weight 
of a cottage than of a church The 
arch was devised to enable greater 
weight to be earned above, wider 
gaps to be spanned, and higher roofs 
to be built The sides of an arch 
are roughly like the sides of a JJ 
turned upside down These sides 
are built up by a senes of wedge- 
shaped blocks, one on top of the 
other, each projecting a little way 
beyond the one beneath so that the 
two sides eventually meet at the 
top Since stone is very strong when 
compressed, and this is the state of 
all the parts of the arch, we see that 
we can, by using an arch, support a 
heavy weight over a wide opening 
such as a doorway, and yet use only 
quite small blocks of stone instead 
of the huge single slab which would 
otherwise be required See BRIDGE 
ARCHAEOLOGY is the study 
of antiquities, especially those of the 
far-off times before the tale of his- 
tory began to be written, and it is 
through excavations and the study 
of remains of the past that a know- 
ledge of ancient peoples and nations 
has been obtained 

The primeval world has been 
divided by archaeology into three 
periods, namely, the stone, the 

bronze and the iron ages, and they 
derive their names from the 

material of which weapons, tools, 
etc , were made 

The stone age which 
began about 50,000 years 
ago has been subdivided 
into the Old Stone Age 
and the New Stone Age 
The people of the New 
Stone Age, which began 
about 12,000 years ago, 

made their weapons and 
tools sharper and more 

polished than did the men 
of the Old Stone Age 



Stone slabs replaced by the arch 
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Following the Stone Age was the 
Bronze Age, between 3,000 and 
4,000 years ago, when people 
learned how to use first copper for 
the making of things and then 
bronze, alter discovering how to 
produce bronze from copper and 
tin 

The Iron Age was the period 
W'hcn people began to make imple- 
ments of iron it began about 3,000 
years ago 

In archaeological research stone 
and bronze remains have frequently 
been found along w ith those of iron 
Consequently it has been deduced 
that one type of implement did not 
cease to be made and used as soon 
-is a new medium was introduced 

ARCHIMEDES was a Greek 
scientist of the 3rd century B c 
who was interested in all branches 
of science, but particularly in 
mechanics, being influenced by the 
study of the small war machines 
and boats which were then used 
He is remembered now by his 
principle which states that "the 
upthrust on a body immersed in a 
fluid equals the weight of the fluid 
displaced by the body ” This ex- 
plains why a ship floats high in the 
water m dense, cold sea-water and 
low in fresh water or warm sea- 
water, which is less dense, although 
the total weight of the ship still re- 
mainsthesame See plimsoll lint 

The balloon, too, goes up be- 
cause the weight of the air it dis- 
places gives an upthrust greater 
than the total w-eights of the basket, 
cargo, gas-bag and the gas which 
fills it out The hydrometer rises 
or sinks in liquids of different 
densities because, being of con- 
stant weight, it displaces different 
volumes, though the same weight, 
of the liquids See sPECinc gravity 

ARCHIPELAGO is anyconsider- 
able group of islands, such as the 
islands of the west indies 


AR CHI TECTURE is the plan- 
ning and construction of buildings 
which not only fulfil their purpose 
but are also pleasing to look at The 
architect must plan the size and pro- 
portions of the various parts — walls, 
rooms, windows, doors, roofs, and 
so on, so that all of them separately 
are of the right size and shape for 
their function and will yet form a 
pleasant harmony when viewed as 
a whole 

Types of architecture may be 
divided into three Iaige groups, 
each distinguished by a special 
method of construction, and each 
taking a distinct place in history 
The differences between them are 
most marked m their methods of 
Lnclosing space — their treatment of 
roofs, windows, doors and so on, 
and they also vary according to 
climate, matenals and the develop- 
ment of man’s ideas and his 
spiritual and physical desires 

(1) The first is distinguished by 
its method of bridging space by 
beams of wood or long flat blocks 
of stone It is sometimes called the 
Lintel Group or the Column and 
Pediment Group These flat blocks, 
or lintels, had to be supported on 
uprights — pillars or columns as 
they are called — placed at distances 
apart to suit the length of the 
lintels We find this method very 
early in history, a good early exam- 
ple being the Lion Gate at Mycenae 
in Greece, built about 2000 b c 
The Greeks brought this method 
to perfection m their temples, the 
finest example being the Parthenon 
at Athens, built in the age of 
Pericles, 460-429 b c The Greeks 
were not only artists with a fine 
sense of beauty, but were a highly 
intellectual people who reasoned 
out everything they did They 
created several styles of architecture 
marked by differences in the design 
of the pillaiB or columns and in the 
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Architecture u the art of enclosing space— the examples above 
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ELIZABETHAN 

HOUSES RENAISSANCE STYLE HALL 

from different periods show features of the various styles 
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forms of entablature (the architrave, 
frieze, cornice, and pediment or 
triangular erection above) which the 
pillars supported The styles take 
their names from the pillars, 



Entablature in Greek Architecture 


namely, the Done column, the Ionic 
and the Corinthian (See p 34 ) 

(2) The second group is marked 
by the invention and development of 
the semi-circular arch, made from 
stones cut and placed so that they 
lock and press together as they nse 
to make an arch or dome This 
method was used in Mesopotamia 
by the Assyrians and Babylonians as 
far back as 3000 b c , but it was m 
Roman times that the style became 
popular, resulting m buildings with 
many arches, vaults and domes 
From Italy the Roman forms of 
architecture spread east and west 
In the new capital of the Roman 
Empire founded by the Emperor 
Constantine in the 4th century it 
took on an Eastern flavour in the 
great church of Saint Sophia m 
Constantinople This church is 
characteristic of Byzantine archi- 
tecture (Byzantium was the old 
name of Constantinople), which 
spread all over Eastern Europe 
In the West we find the Roman 
style merging with the Anglo- 


Saxon and Norman, a form that 
is called Romanesque The Norman 
style shows its Roman influence 
very clearly in Earls Barton Towers, 
Northumberland, and in Iffley 
Church, Oxfordshire The mam 
feature is the sturdy Norman pillars 
or piers supporting the Roman arch 

(3) The third group is called 
Gothic and is easily distinguished 
by the pointed arches, pinnacles and 
spires which were supported by 
buttresses built outside the walls, 
and clustered pillars (instead of 
single columns) supporting tower- 
ing arches and vaulted roofs Gothic 
architecture was introduced into 
Europe in the 12th century and 
was extensively used for churches 
and cathedrals during the 13th and 
14th centuries The first pointed 
arch m England appeared at Foun- 
tains Abbey, built in 1140-1150 

In England, Gothic architecture 
ts itself divided into three periods 
Early English, e g Salisbury Cathe- 
dral (13th century), Decorated, e g 
choir of Lichfield Cathedral (14th 
century); Perpendicular, eg Win- 
chester Cathedral (nave 14th cen- 
tury) 

It was revived in new forms dur- 
ing the 19th century, after the dis- 
covery of new materials such as 
concrete, and the combination of 
concrete and steel This gave 
strength and lightness of construc- 
tion and made possible the building 
of tall vertical blocks of great beauty 
and strength combined with domes 
and vaults of various shapes 

There have been, moreover, revi- 
vals, continuations and admixtures 
of all those three groups e g 
the Tudor style (15th and 16th 
centimes) composed of buildings 
which are really Gothic with Classi- 
cal' details added, and Renaissance 
or Italian style with Classical 
columns and facades, and no Gothic 
features, e g the Banqueting Hall, 
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Whitehall, by Inigo Jones, and St 
Paul’s Cathedral by Sir Chnstopher 
Wren 

Ordinary houses were for long 
made largely of wood, and good 
examples are the 16th-century 
Elizabethan houses still to be seen 
in many parts of the country 
ARC LAMP. See lamp 
ARCTIC and ANTARCTIC are 
areas of land and ocean surround- 
ing the North and the South Poles, 
lying north of 66J degrees North 
and south of 66^ degrees South 
respectively Parts have been 
explored but penetration inland is 
hampered by die severe climate and 
the ice seals and walruses are the 
chief living creatures in the Arctic, 
and whales and penguins in the 
Antarctic The only vegetation is 
TUNDRA 

Various countries are interested 
in the lands and islands of the 
Arctic and Antarctic, and weather 
stations have been established at 
many points to obtain data to help 
m forecasting the weather for ship- 
ping and other purposes 
AREA is the amount of surface a 
plane figure covers We reckon 
small areas in square inches or 
square centimetres (see metric 
system) A square inch is the sur- 
face covered by a square with sides 
of 1 inch An area of 1 square inch 
may be any shape, provided the 
amount of surface is the same 
Larger areas are measured in square 
feet and square yards, and very 
large areas m square miles 
A foot square may be divided 
into 12 X 12 = 144 square ins 
(See the dia- 
gram) 

lsquareyard 
=3x3=9 sq ft 
1 square mile 
=1,760X1,760 
= 3,097,600 
square yards, 



See circle, mensuration and 

VOLUME 

ARES is the Greek name for mars 

ARGENTINA is a temperate 
South American republic where 
sheep, cattle and horses are grazed 
on huge ranches and wheat and 
maize are grown Canned and frozen 
meat, wool, and cereals are exported 
The Gran Chaco swamps to the 
north and the and Andean slopes 
are very sparsely populated, and 
most of the people live around the 
estuary of the River Plate The chief 
towns are Buenos Aires, capital and 
port, Rosano, Cordoba, and the 
ports of Bahia Blanca and La Plata 
See map of south America 

ARGONAUTS are the Greek 
heroes who sailed m the ship Argo, 
under jason, m search of the golden 
fleece, according to classical 

MYTHOLOGY 

ARISTOPHANES (about 444— 
about 380 b c ) was a Greek writer 
of satunc comedies which deal bit- 
ingly with affairs and personalities 
of his day, among them are The 
Birds, a political satire, and The 
Frogs, a burlesque of the work of 
AESCHYLUS and EURIPIDES 

ARISTOTLE (384-322 b c ), 
Plato's pupil and tutor to Alexander 
the Great, is the Greek wnter whose 
ideas have most profoundly influ- 
enced later European thought, as it 
was on his philosophy that the 
Church in the Middle Ages founded 
its own system of philosophy He 
ranged over wide fields of know- 
ledge, including science, poetry and 
politics, and was one of the first to 
study systematically the world of 
nature His Ethics and Poetics are 
among the best known of his sur- 
viving works 

ARMADILLO, a small burrow- 
ing MAMMAL with jointed armour 
plating of bony scales on its back, 
enabling it to curl into a very well 
protected ball if alarmed It feeds 
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on ants, grubs, worms, reptiles, 
camon, etc It is a harmless crea- 
ture and is found in Central and 
South America 
See also ant-eater 
ARMOUR is a covering, usually 
of metal, devised to protect hie 
from the rigours of battle There arc 
two important types of armour for 
war purposes (1) suits of copper, 
steel, or bronze plates once worn by 
human bemgs in battle, (2) steel or 
concrete used to protect vehicles or 
fixed points such as forts As 
weapons grew better the armour 
grew heavier, until a knight, the 
only man who could afford to buy 
the best armour, had to be helped 
to get on to his charger The way 
out of this difficulty was to have the 
armour earned by something else, 
i e to fight from behind movable 
armour On land it took a long time 
to invent the means of carrying the 
armour, and, from Cromwell until 
the First World War, land battles 
were fought by unarmoured men, 
whose only protection was that of 
immovable trenches or concrete At 
sea, however, where extra weight can 
more easily be earned, the sides and 
decks of warships were made of 
thick wood and iron, and later of 
hardened steel The recent develop- 
ment of the petrol engine, which 
gives much power without being too 
heavy, has made it possible to carry 
heavy armour on land vehicles, e g 
the modem tank and armoured car 
ARNOLD, Matthew( 1822- 1888), 
was the son of the headmaster of 


Rugby School whose impressive 
personality appears m Hughes’s 
book, Tom Brown's Schooldays 
Educated at Rugby and Oxford, 
Matthew Arnold became an inspec- 
tor of schools, and a very thoughtful 
and influential educationist and 
writer on education 

Ultimately he spent ten years as 
Professor of Poetry at Oxford 

His early volumes of poems were 
failures, but m the score of years 
1850-1870 he produced poems such 
as “Thyrsis,” “The Scholar-Gipsy" 
and “Tristram and Iseult" which 
entitle him to his place among the 
great Victorians 

ARSENIC is a metal-like element 
whose compounds are poisonous 
They are used to kill weeds and 
vermin and to preserve anatomical 
specimens Poison gases of the 
smoke type are m the mam finely 
divided arsenical compounds 
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ART is a term applied to a very 
wide range of activities We talk of 
the art of dressmaking, and of 
GARDENING, as Well as of PAINTING, 
DRAWING, SCULPTURE and ARCHI- 
TECTURE MUSIC, POETRY, the DRAMA, 
and the ballet are also included in 
the arts, and rightly so Most often, 
however, the term “art” a applied 
to the visual arts — the arts we enjoy 
through our eyes pictures painted 
by an artist, statues made by a 
sculptor, and buildings designed by 
an architect 

First let us see what art really is 
It is certainly more than a copy of 
the subject before the artist For 
example, he has painted trees and 
hills and landscape many times and 
knows very well how to make them 
look like the things they are, but a 
camera could do that, the artist is 
striving to achieve more than that — 
he is trying to tell us something 



about them It may be something 
which we have already felt but are 
unable to express ourselves, or it 
may be some new discovery' he has 
made himself which he wants to 
convey to us It is something deeper 
than just the appearance of things 
It is the spurt he finds there and 
the way it affects hm, it is Nature 
plus his own feelmgs — that is what 
he wants to express in his picture 

The artist may do this in several 
ways He may draw a close mutation 
of the shapes that he sees before 
him, or he may only suggest the 
shapes and sizes and colours of 
things, or again he may not trouble 
about the actual appearance of indi- 
vidual things but rather concen- 
trate on the whole sweep and 
rhythm of his composition, balanc- 
ing one mass of colour against 
another and ignoring details, and 
so creating a pattern of colours 

The question of how the artist 
makes his picture does not matter 
very much, provided, of course, he 
has had enough skill to convey to 
us clearly and effectively what he 
wanted to express But we who study 
the picture must also make our con- 
tribution We must bring to his 
work an open mind An artist of 
originality may adopt new standards 
ana methods not always easily 
understood by his own age We 
must be willing to be Bhown some- 
thing through another person’s 
imagination The picture which at 
first sight seems strange may be 
capable of awakening a new under- 
standing in us 

Dutch art includes all the art of 
the Netherlands — the Flemish as 
well as the Dutch As m many other 
countries, Dutch painting grew out 
of illumination It is quite differ- 
ent from Italian art, being full of 
colour and detail from 'the begin- 
ning Hubert and Jan van Eyck 
were the first and perhaps the 


and hu modem counterpart 
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greatest of this school They were 
the first artists to make full use of 
painting m oils They lived m the 
14th and 15th centimes, and are 
best known by their great altar 
piece called “The Adoration of The 
Lamb ” It was two centimes before 
another master painter arose here, 
this was Rubens, an exuberant 
artist, who painted huge canvases, 
sacred as well as secular One of his 
greatest works is “The Assump- 
tion ” Van Dyck, who painted a 
great deal m England, was another 



Van Dyck, Flemish artist 


Flemish master The Flemish 
painters were interested m sacred 
subjects, but the Dutch painters 
were unlike the Flemings Being 
Protestants, thev were not specially 
interested m religious pictures for 
churches, but painted the everyday 
things around them landscapes, 
interiors of houses, portraits and 

S oups of people In Rembrandt, 
olland produced one of the greatest 
painters of Europe He painted the 
famous “Night Watch, and many 
portraits Other Dutch masters 
were Frans Hals, Vermeer (who 
painted lovely blues and yellows), 
De Hooch, Jan Steen and, amongst 
modems, Van Gogh, harsh but 


vital, a genius of post-iMPncssiON- 
ism See also landscape painting 

English art The early art of Eng- 
land was almost entirely the art 
of illuminating manuscripts (see 
illumination), and it was not until 
the 18th century that real native 
English artists began to appear 
Before that time foreign artists had 
been employed to paint the por- 
traits of famous people Hans Hol- 
bein, a German artist, spent a long 
time at the court of Henry VTII, and 
painted the people there Van Dyck, 
from Flanders, was court p am ter 
to Charles I, and he was followed 
by Sir Peter Lely, a Dutchman, 
who painted at Charles II’s court 

The first important native Eng- 
lish painter was William Hogarth, 
who began painting his satiric 
pictures of high society life m the 
18th century English art took 
mainly two forms, portraiture and 
landscape painting, and soon, 
fine painters appeared. Reynolds, 
who founded the Royal Academy in 
1768 and was its first president, 
Gainsborough, Lawrence, Romney, 
and the Scot, Raeburn, were the 
principal portrait painters. In land- 
scape, Richard Wilson, Constable 
and Turner were the giants, along 
with the great water-colour pain- 
ters John Crome, John Cotman and 
David Cox 

An eccentric genius was the poet 
and mystic William blare (1757- 
1827) who painted what he saw in 
his “visions ” He illustrated the 
Book of Job, and many of his own 
poems 

About the middle of the 19th 
century a group of artists calling 
themselves the Pre-Raphaelite Bro- 
therhood broke away from the 
accepted style, and went back for 
their inspiration to the Italian 
painters before Raphael “Back to 
nature” was their motto, and they 
drew things as they appeared in 
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Reynolds of the Royal Academy 


every detail and colour, “selecting 
and scorning nothing ” You may 
remember some of their works 
Millais’s “The Blind Girl” and 
“Autumn Leaves,” Holman Hunt’s 
“Light of the World,” and D G 
Rossetti's “Dante’s Dream ” These 
were the principal members of the 
group, but the movement did not 
last long 

Another great innovator, who was 
to influence both European and 
American art, was J M Whistler 
(1834-1903) Unlike the Pre-Rap - 
haehtes, he simplified forms, ignor- 
ing details, and painting what he 
called “symphonies” of tones and 
colouiB His “Battersea Bridge" is 
typical of his art Following him 
come the artists of our time, among 
them the great portrait and land- 
scape painters-— Sargent, Orpen, 
Augustus John, Sickert, Steer, D Y 
Cameron, Paul Nash and Duncan 
Grant See painting, baroque 

French art It was not until the 
end of the 17th century that France 
began to produce art of a truly 
national character Up till that time 
French art was very much under the 
influence of Italian art Even Pous- 
sin and Claude GelAe, two of the 
earliest French painters, spent so 


long in Italy that their landscapes 
looked like those of Italian painters 
Watteau (1684-1726) was the first 
truly French painter He painted 
the gay, lively life of his time One 
of the 18th century painters stand® 
out from the rest, this was Chardin 
(1699-1779) who painted the things 
that belong to all tame — the ordinary 
everyday things like jars, bottles, 
loaves of bread, fruit, books, woven 
materials, which, depicted in art, 
are called “still life ” 

A century later Delacroix, a fol- 
lower of the Dutch artist Rubens, 
painted bis great battle pieces, and 
led on to the poetical and landscape 
painters — Millet, who painted “The 
AngeluB,” and Corot, with his fine 
so ft greys and greens, eg “The 
Bent Tree ” A development from 
these were the late 19th-century 
impressionists, among whom were 
Monet, Manet, Renoir and Degas 
Since the 18th century Pans has 
been the centre of European art 
Italian art The Italians have 
always been looked upon as the 
founders of European art It began 
with Giotto, in the 13th century, 
who painted in a straightforward 
natural way much as a gifted child 
does He started a revolution in 



Degas, French mpresstomst 
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breaking away from the staff formal 
art which had been going on for 
centuries before This was the begin- 
ning of the renaissance in art He 
painted the simple stones of the 
Bible as preached by a great fnar of 
his time, St francis of Assisi, and 
used as his figures the ordinary 
people around him, eg his “St 
Francis and the Birds ” He was 



Raphael, Italian painter 


followed much later, after painters 
had learnt anatomy and how to 
draw, by Botticelli, whose “Coming 
of Spring” is inspired by an ancient 
myth 

In the 16th century two outstand- 
ing geniuses appeared Leonardo da 
Vinci and Michelangelo, who was a 
great sculptor as well as a painter 
Leonardo is best known by his por- 
trait of the “Mona Lisa,” and his 
“Last Supper,” and Michelangelo 
for his painting on the ceiling of the 
Sistme Chapel m Rome See baro- 
que 

All those artists lived m Florence, 
but about the same time there were 
other artists painting in Venice 
They were great colourists, and 


painted portraits and large religious 
pictures as well as themes from 
ancient story Giovanni Bellini 
Giorgione, Titian and Tintoretto 
were amongst the greatest 

Farther south, m Umbria, during 
this fruitful century of art, one of 
the best loved painters m Italy was 
painting beautiful Madonnas This 
was Raphael, who painted the 
famous “Sistme Madonna ” After 
these giants of art died, painting 
gradually declined in Italy See 
also PAINTING 

Spanish art Until the 16th cen- 
tury there are no famous names in 
Spanish art But then came three 
famous artists who painted religious 
and classical subjects' and also the 
royal family and lords and ladies of 
the day The first was El Greco, a 
man from Crete, who after studying 
m Venice established himself m 
Spam m 1580 He was soon rivalled 
by the Spanish Velasquez (1599- 
1660), painter to the long, and then 
m the next century came Goya 
(1746-1826), a satiric genius, who 
revived Spanish art, which had 
decli ned since Velasquez’s day 

ARTEMIS is the Greek name for 
DIANA 

ARTESIAN WELL. Rocks origi- 
nally laid down by water may be 
either porous like chalk or sand, or 
impervious Owing to earth move- 
ments and the subsequent weather- 
ing away of the tops of hills, con- 
ditions like those in the illustration 
may be produced, where a saucer- 
shaped layer of chalk lies between 
impervious layers of rock, with its 
upper edge exposed to the nun 
Here the ram soaks in and saturates 
the whole layer of chalk, and if a hole 
is bored down to the chalk lower in 
the valley, ' then water will rise in it, 
perhaps even above the surface of 
the ground 

ART GALLERY gets its name 
from the long galleries in Eliza- 
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How an artesian well is made 


bethan houses which were used for 
hanging portraits and displaying art 
treasures Today it is a museum of 
fine art in which the important 
works of art belonging to a town 
or nation are housed Most coun- 
tries have their national art galleries 
usually in the capital cities In Lon- 
don, there are the National Gallery 
and the Tate Gallery, m Pans, the 
French national gallery called the 
Louvre, and also the Luxembourg , 
in Amsterdam, the RijU Museum , 
in Madrid, the Prado, in Beilin, the 
Kaiser Fnednch Museum , in Flor- 
ence, the Uffizi, m Edinburgh, the 
Scottish National Gallery 

ARTHROPOD means an animal 
with jointed legs Arthropods are a 
group of backboneleas types includ- 
ing INSECTS, SPIDERS, SCORPIONS, 

centipedes, millipedes, and crus- 
taceans They all have an external 
skeleton of homy or limey material, 
jointed like armour to allow move- 
ment Many have a metamorphosis 
and they often moult They live in 
every part of the world, and contain 
more species than all other animals 
put together 

ARTHUR, a legendary king, was 
the centre of numerous stones in 


the Middle Ages With the aid of 
Merlin, the magician, he became 
King of Bntain, and gathered round 
him the Knights of the Round Table 
— Launcelot, Gawain, Gareth, Per- 
cival, Tristram and best of all, 
Galahad Of the legends of the 
knights, the most famous are the 
love story of Tnstram and Iseult 
and the quest for the Holy Grail, 
the cup from which Jesus drank at 
the Last Supper Galahad, as the 
purest of the knights, was the only 
one to find the Grail After his last 
battle Arthur, wounded, was earned 
off to the enchanted land of Avalon 
Legend said that he never died, but 
waits to return when his country 
most needs his help The Round 
Table stones have been retold by 
many writers, including Sir Thomas 
Malory See English literature 

and TENNYSON 

The real Arthur is thought to 
have been a Romano-Bntish leader 
who fought against the Saxon in- 
vaders and defeated them in twelve 
great battles 

ARTICLE See grammar 

ARTIFICIAL RESPIRATION m 
the process of artificially reproduc- 
ing the movements of the lungs, 
when their normal function has 





stopped as the result of gas poison- 
ing, apparent drowning, electric 
shock The usual way of doing this 
is by Schafer’s method — lay the 
person affected face downwards, ' 
kneel astride him, looking towards 
his head, and place your hands on 
the lower part of his back, with your 
arms straight Gradually throw your 
weight on to your arms while count- 
ing “one, two’’, at “three” release 
the pressure, and after a pause of 
two seconds repeat the pressure 
Carry on until the person com- 
mences to breathe again 
ARTIFICIAL SILK is made 
from cellulose or its compounds, 
dissolved to make a thick solution, 
and then squirted through fine jets 
into another solution, which by 
chemical action produces a hard 
thread, light, thin and strong, com- 
parable with natural silk The vari- 
ous names rayon, Cclanese, viscose, 
acetate silk and others, are given to 
the products produced in this way 
from modified cellulose and cellu- 
lose nitrate, xanthate and acetate 
Thus purely chemical discoveries 
and processes developed in the 
present century now form the basis 
of a great new clothing industry, 
ASBESTOS is a rock which when 
crushed gives a fibrous substance 
which can be woven into a fire- 
resisting material 
ASCENSION means a going up 
The Ascension of Christ was the 
occasion of His final disappearance 
from the sight of His followers 
ASIA is the largest of the con- 
riNENTS The central area consists 
of vast plateaux and mountain 
systems, with many snowfields and 
glaciers The great Siberian lowland 
of Russia and the arctic regions lie 
to the north, and the plateaus of 
Arabia and the Deccan of India to 
the south The most densely popu- 
lated areas are the fertile alluvial 
lowlands of China and India Many 



AFGHANISTAN, BHUTAN, BURMA, 
CHINA, CEYLON, EAST INDIES, INDIA, 
PAKISTAN, NEAR EAST, INDO-CHINA, 
JAPAN, MALAYA, PERSIA, SIAM, NEPAL, 
TIBET, TURKEY, UNION OF SOVIET 
SOCIALIST REPUBLICS. 

ASPIRIN is acetyl -salicylic acid, 
a white organic powder which 
alone, or as a compound, mixed 
with a little starch or sodium bicar- 
bonate, is widely sold under a multi- 
tude of competitive trade names for 
the relief of pain of nervous origin. 
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> continents this map shows Us countries and chief mountain ranges 


ASSYRIANS Sec ancient 
world 

ASTROLOGY is the study of the 
stare in relation to human affairs, 
and their effects upon our lives 
There is no experimental proof of 
any connexion between the stars and 
human destinies, and the conten- 
tions of modem astrologers affect 
only credulous and superstitious 
people None the less, the old 
astrologers, by noting the behaviour 
of the stars and their motions 
through the heavens, did a great 
practical service for the later astro- 
nomers See ASTRONOMY 


ASTRONOMY is the study of 
the heavenly bodies, their move- 
ments, sizes and composition, and 
is of considerable practical value in 
navigation 

ATHEIST, one who argues that 
God exists only m man’s imagina- 
tion and that all forms of belief in 
the supernatural or divine are forms 
of superstition 

ATHLETICS is the broad name 
for competitne outdoor sports of 
an individual nature, as opposed to 
team games Track athletics include 
running, walk mg, and hurdling, 
while field athletics comprise high 
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and "long jumping, pole-vaulting, 
weight-putting, throwing the ham- 
mer, javelin, and discus Such 
sports form a large proportion 
of the events at the Olympic 

GAMES 

ATLANTIC CHARTER, drawn 
up by Winston churchill, the 
British Premier, and President 
Franklin roosevelt of the U S A , 
when they met on a ship in the 
Atlahtic in 1941 during the Second 
World War They declared that 

(1) Their countries desired no 
increase of power or territory 

(2) They desired no territorial 
changes except by the consent of 
the peoples concerned 

(3) All peoples should be free to 
choose the form of government 
under which they will live, and 
sovereign rights and self-govern- 
ment taken away by force should be 
restored 

(4) All nations should be allowed 
access on equal terms to the trade 
and to raw materials necessary for 
their welfare 

(5) They would try to establish 
such friendship between the nations 
as would improve the standards of 
living and strengthen social security 

(6) They wished to see all men 
enjoying freedom from fear and 
want 

(7) All men should be free to 
travel o\er the oceans without inter- 
ference 

(8) They wished to see such a 
peace established as would free the 
nations from the necessity of spend- 
ing vast sums of money on arma- 
ments 

ATLANTIC OCEAN, divides 
America from Europe and Africa, 
and the Arctic Ocean from the 
Antarctic Iceland and the Azores, 
St Helena, and Tristan da Cunha, 
are exposed parts of submarine 
ndges running from north to 
eouth of the ocean 


ATLAS m classical myihology 
is the Titan who held the Heavens 
and the Earth apart It is said that 
perseus showed him the gorgon’s 
head and that he was thus turned 
into the mountain in north-west 
Africa which bears his name 
ATMOSPHERE, the layer of 
gases which surrounds the earth It 
is composed of the following nitro- 
gen 78 per cent, oxygen 21 per cent, 
argon 0 9 per cent, carbon dioxide 
0 03 per cent, hydrogen 0 01 per 
cent, neon 0 002 per cent, helium 
0 0005 per cent, krypton 0 0001 
per cent, ozone 0 0001 per cent, 
xenon 0 00001 per cent, these are 
the proportions m dry air — ordinary 
air has dust and moisture, too The 
pressure of this mixture of gases 
at sea level is 14 7 lb per square 
inch Our bodies are so accustomed 
to this pressure that we are quite 
unaware of it, and if it were removed 
we should burst This pressure of 
the air at the earth’s surface is 
measured by means of the baro- 
meter, and it varies according to the 
state of the air, since warm air is 
lighter than cold air, and damp ail 
lighter than dry A slowly rising 
barometer often indicates fine 
weather, apd a falling barometer 
unsettled weather Winds blow 
from high pressure to low pressure 
regions Air pressure decreases with 
the altitude, beginning at the rate of 
about 1 inch of mercury for every 
1,000 feet that we rise, and the 
pressure is negligible at 70 to 80 
miles above the earth’s surface 
ATOLL, a ring-shaped reef of 
coral enclosing a lagoon which has 
an opening to the sea on the leeward 
side, where the coral does not grow 
so well The reef is formed by the 
coral sea-animal These tiny organ- 
isms group themselves round an 
island in the sea, and in time when 
the island is submerged the coral 
reef remains, constantly growing on 
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An atoll is a coral leef which has groom around an island since submerged 


*ts outward side The largest atolls 
are inhabited, the people living 
mainly on coco-nuts and fish 

ATOM, the smallest part of an 
element which can be said to retain 
the characteristics of that element 
Normally atoms exist not singly but 
in groups, called molecules When, 
however, an element enters into a 
chemical reaction, it appears to do 
so in an atomic form, i e the mole- 
cules break up Even the atom, how- 
ever, is not an indivisible unit It 
appears to consist of a nucleus 
carrying a charge of positive elec- 
tricity surrounded by electrons 
carrying a negative charge 

It is now possible to remove some 
of the charges in an atom and thus 
turn it into an atom of another sub- 
stance At present this can only be 
done on a very small scale See atom 
BOMB and ATOMIC ENERGY 

ATOM BOMB, a bomb in which 
the intense heat generated by the 
sudden release of atomic energy 


from the break-up of the atom is 
allowed to heat up the surrounding 
substances, including the air, thus 
causing a sudden and violent ex- 
pansion, known as blast Harmful 
radioactive rays are also given off 
In the first atomic bombs, a special 
kind of uranium was used 
ATOMIC ENERGY An atom is 
a pattern of electrical chaiges which 
is more or less stable In a similar 
way we might consider a tightly- 
wound clock spring as being stable 
If, however, we release the catch 
which holds the spring we know that 
it will suddenly unwind and give out 
a great deal of energy Well now, it 
has been found possible to cause 
some of the more unstable atoms, 
like uranium, to break up their 
normal pattern and split up In so 
doing they give off a great deal of 
energy both as beat and radioactive 
rays See atom bomb 
This energy can be applied to 
useful ends The most interesting 
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point about atomic energy is the 
enormous amount of it which can be 
obtained from only a few ounces of 
material, equal to the energy to be 
obtained by burning many tons of 
coal 

AUGUSTINE OF CANTER- 
BURY, St , a great Christian mis- 
sionary Gregory the Great saw a 
crowd of flaxen-haired English 
slaves in the market place, and, 
when he had become Pope, he sent 
Augustine as a missionary to 
England Augustine landed in a d 
597 Ethelbert, the King of Kent, 
invited him to live at Canterbury 
Queen Bertha was already a Chris- 
tian, and soon the king was baptized 
by Augustine, who became the first 
Archbishop of Canterbury See 

ANGLO-SAXONS 

AUGUSTUS. See rome 

AURORA BOREALIS (Northern 
Lights), beams or patches of light, 
often brightly coloured, seen in the 
sky in northern latitudes, generally 
at night Similar lights, the Aurora 
Australis, are seen m southern 
latitudes 

AUSTEN, Jane (1775-1817), was 
bom at Steventon, Hants, one of the 
children of the rector Her life, 
devoid of startling incidents, was 
spent in country parishes and m 
Bath, then still a fashionable health 
and holiday resort 

She began writing when she was 
twenty-one with Pnde and Pre- 
judice It was sent to a publisher, 
who refused to consider it, and its 
revised form did not appear until 
1813 Her first published book was 
Sense and Sensibility , which was an 
immediate success Northanger 
Abbey , her very next book, was 
accepted by a publisher who did 
not issue it, some years later she 
recovered the manuscript with diffi- 
culty, but it, as well as Persuasion , 
did not appear until she was dead 
In the meantime there had been 



Jane Austen , English novelist 


published Mansfield Park and Emma 
The material for her novels she 
found in the kind of people amongst 
whom she lived — country gentle- 
folk of the middle class She views 
them detachedly, ironically and 
good-humouredly Her letters show 
how closely she observed people and 
how seriously she took her work, 
refusing to be drawn into any writ- 
ing that she felt unsuited to her 
range and abilities 
AUSTRALIA is an island con- 
tinent lying entirely in the southern 
hemisphere The great western 
plateau is separated from the 
eastern highlands by the lowlands 
of the Lake Eyre depression and the 
Murray-Darling basin, and by the 
coastal plains of the Gulf of Car- 
pentaria The Great Barrier Reef 
follows the north-east coast for a 
thousand miles Many of the rivers 
m the west and centre are dry for 
part of the year Rainfall is uncer- 
tain in many areas and farmers 
depend for irrigation on reservoirs 
and artesian wells 
Forests and woodland occur on 
the wetter margins, farther inland 
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are the grasslands, which support 
the cattle and sheep for which Aus- 
tralia is famous Much of the 
original bush country has been 
cleared for agriculture Scrub and 
desert cover the remaining areas, 
where population is very small 
except where the presence of gold 
and other metals has attracted 
settlement, as at Kalgoorlie in 
Western Australia 
The chief exports are wool, beef, 
mutton, wheat, butter, wine and 
fruits from the mainland, and 
apples from Tasmania Most of the 
trade is with Great Britain, and 
most of the people are descended 
from British settlers The black 
aborigines are gradually dying out 
History The word “Australia” 
means “South Land ’’ This con- 
tinent was known to the Dutch as 
early as 1598 Dutch sailors visited 


the western coasts, which they 
named New Holland The first 
Englishman to reach Australia was 
Captain D ampler in 1688, and he 
agreed with the Dutch in describing 
it as a barren land 

But m 1770, Captain Cook 
arrived on the east coast, and found 
it very fertile He landed on the 
shores of an inlet, which he named 
Botany Bay on account of the great 
variety of flowers and plants, and 
he took possession of the land in 
the name of King George III, nam- 
ing it New South Wales 
Britain first used her new ter- 
ritory as a convict settlement — in 
those days men and women were 
sent across the seas for even small 
offences In 1788 six ships, carry- 
ing 750 male and female prisoners, 
stores, tools, cattle and seeds, 
arrived under the command of 



Captain P hilli p and settled near 
the present town of Sydney Five 
years later the first free colonists 
arrived, and soon with other colon- 
ists new settlements were made 
along the coast of New South 
Wales and also m Tasmania In 
1813, a way was found through the 
Blue Mountains to the fertile inland 
plains, and explorers followed the 
rivers down to the south coast 
In 1829, the Swan River Colony 
(Western Australia) was founded 
Increasing settlement led to the 
political separation from New South 
Wales of the colonies of South Aus- 
tralia (1836), Victoria (1851) and 
Queensland (1859) 

A steady stream of colonists con- 
tinued to arrive, sheep farming and 
com growing developed, and a 
“gold rush” in Victoria and New 
South Wales attracted the more 
adventurous In 1840 the trans- 
portation of convicts to eastern 
Australia ceased, but Western Aus- 
tralia continued to be a convict 
settlement until 1868 Between 1850 
and 1860, responsible government 
as in Britain was granted to all 
the States (as the colonies were 
called), except Western Australia 
which did not recave it until 1890. 

Each State had its own parlia- 
ment But in due course it was felt 
there should be a federal (or 
Umted) Parliament to deal with 
matters affecting all the States, and 
m 1891 a Federal Constitution was 
planned but was not accepted by 
the States until 1898. In 1900, by 
Act of the Imperial Parliament, the 
“Commonwealth of Australia” was 
created In 1908, the site for a new 
federal capital wa3 chosen at Can- 
berra, 200 miles by rail from Sydney. 
The first meeting of the Federal 
Parliament at Canberra took place 
m 1927, when the opening cere- 
mony was performed by the Duke 
of York (now George VI) 


By the Statute of Westminster 
(1931) Australia received the rights 
of a free nation "united by a com- 
mon allegiance to the Crown and 
associated with the other dominions 
as members of the British Common- 
wealth of Nations ” 

In the two World Wars, Aus- 
tralia fought side by side with 
Britain, giving freely of men and 
material in defence of freedom 
In the Second World War she was 
for a time m grave danger of 
invasion by Japan 
AUSTRIA is an independent 
German-speaking republic of cen- 
tral Europe It is mainly mountain- 
ous, and more than a quarter of the 
people live m Vienna, the capital, 
a great scientific and artistic centre 
In the mountain districts, such as 
the Tyrol, the chief occupations are 
forestry, water-power development, 
dairying, and catering for tourists 
Other industries are small Wheat, 
potatoes, and sugar beet are grown 
in the Danube valley and round 
Vienna The Brenner Pass leads to 
Italy 

History Until the First World 
War (1914-1918), Austria was part 
of the Habsburg Austro-Hungarian 
Empire, which consisted of Austria 
and Hungary — two separate king- 
doms under one emperor — and the 
provinces of Bohemia, Moravia 
and Silesia At the close of that 
war, Austria and Hungary became 
independent republics, and other 
provinces became the new republic 
of Czechoslovakia 
In 1934, between the two World 
Wars, Austrian Nazis tried to seize 
power, and Dollfuss, the Chan- 
cellor, was killed Four years later, 
in March, 1938, German Nazis 
marched into Austria, and the 
“Anschluss” or “Union” with 
Germany took place 
Towards the end of the Second 
World War, Austria was invaded 
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Austria is largely covered mth mountains, part of the Alps 


by the Russians, who captured 
Vienna Great Britain, the United 
States and the Soviet Union pledged 
themselves to restore the independ- 
ence of Austria 

AUTO-GYRO. See helicopter 
AUTOVAC, a device whereby 
low pressure in the induction pipe 
of an internal combustion exgine is 
used to lift petrol from the mam 
tank to a small tank near the engine 
AVERAGE An average of several 
like quantities can be found by 
adding the quantities together and 
dividing their total by the number 
of quantities involved Thus the 
average of 8, 1 1, 7, 8, 7, 6, 10, 9 is 8J 
Now take a group of people in 
the street, and imagine that we 
could estimate their heights at a 
glance We might see three tall 
Guardsmen, height 6 feet 2 inches, 
6 feet 1$ inches and 6 feet 1 inch, 
then a group of schoolboys, 5 feet 
2 inches, 5 feet 1 inch, 4 feet 
9jf inches, and 4 feet 9 inches, then 
three mothers with their babies, the 
moth ere being 5 feet 4 inches, 
5 feet 2 inches and 5 feet 2 inches, 
and their babies, 2 feet, 1 foot 
1 1 inches and 1 foot 10 inches 
Add irp these varying heights, 
and divide by the number of per- 


sons i e 59 feet 7 inches divided 
by 13 = 4 feet 7 inches — this is 
called the arithmetic mean average 
But this average might not be 
very helpful because of the wide 
divergence between the height of 
the soldiere and that of the babies 
If there had been one more Guards- 
man and one less baby, the answer 
would have been very different 
Another Bort of average is called 
the mode, which is the number or 
quantity (in this case the height) 
which appears most often 
Yet another average is called the 
median this is the middle term 
when the items are arranged in 
order of magnitude If the items are 
an odd number, it is easy to spot 
the median and if they are an even 
number, the median is the mean of 
the two terms in the middle 
Averages are much used in the 
science of statistics 
AYRE, a song which developed 
from the madrigal It had one 
definite melody, with other \oices 
s ing ing the accompaniment, which 
could be played on a lute 
AZTECS are the best known of 
the tribes that inhabited Mexico 
before it was conquered by the 
Spaniards under Cortes in 1521 
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BABOON. See monkey 

BABYLON. See ancieni world 

BACCHUS m classical myth- 
ology is the god of wine, mirth, 
and revelry 

BACH. The Bach family com- 
prises several generations of music- 
ians The greatest of these was 
Johann Sebastian Bach (bom at 
Eisenach, 1685, and died at Leipzig, 
1750) Every branch of music, 
except opera, is mdebted to him 
He started his career at Amstadt as 
a church organist, and then went to 
Weimar and wrote there his great 
organ preludes and tugues Later, 
at Cothen, he was the court 
musician to the Pirnce, with an 
orchestra at his command There 
he wrote his chamber music, con- 
certos, sonatas for unaccompanied 
violin and violoncello, harpsichord 
music, and the first part of his great 
collection of preludes and fugues 
for the clavichord — the “Well- 
tempeied Clavier ” The last part 
of his life was spent at Leipzig as 
oigamst of St Thomas’s Church 
There he wrote the wondei fui senes 
of works for the church service — 



church cantatas, settings of the 
story of the Passion according to 
the different Evangelists, and the 
superb “Mass in B Mmor ” His 
sons, Wilhelm Fnedemann, Carl 
Philipp Emanuel, and Johann 
Christian, were all fine musicians 
and each made contnbutions of 
value to the development of music 
BACK STITCH is used because 
of its strength to jom two pieces of 
matenal, and 
for sewing on 
tapes and bot- 
tons It is also 
used as an em- 
broidery out- Back stitch 
line stitch 

Work from nght to left First make a 
running stitch, then insert the 

2 needle agam at 
the beginning 
of this stitch 
and bring it 
.uiuimm out at a dis- 
tance of twice 
die length of 
the stitch 

Ovei cast version , O vef cast 
back stitch is a 

decorative form of this stitch 
BACON, Francis (1561-1626), a 
nobleman’s son, was a lawyer who 
entered parliament He was a gifted 
man, devoted to things of the mind 
The Earl of Essex became his friend, 
and worked for Bacon’s advance- 
ment, but by a strange twist of fate, 
Bacon was responsible for the in- 
quiry into Essex’s rebellion in 1601, 
and the resulting death penalty In 
1618 he became Lord Chancellor, 
but three years later was charged in 
the House of Lords with taking 
bribes, and dismissed from office 
The rest of his life he gave to 
literary and scientific work He died 
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from a cold caught while experi- 
menting with the effect of snow on 
the preserving of food 
His scientific and philosophic 
writing was designed to review the 
whole state of knowledge, and 
helped to develop a more scientific 
way of thinking w'hich in turn led 
men to a better understanding of 
the natural w orld Some people con- 
tend that he was the author of the 
plays attributed to Shakespeare, but 
this is highly improbable in view of 
the characteristics of Bacon’s own 
writings in which a very different 
type of mind from Shakespeare’s is 
at work Bacon’s wntmgs include 
The Advancement of Learning , 
Essays and The New Atlanta 
BACTERIA (germs or microbes) 
are minute living organisms, appear- 
ing under a microscope as groups of 
tiny rods, spheres or spirals Ten of 
some, five hundred of others, would 
be needed to reach across one milli- 
metre Some are essential to man, 
making soil fertile, or are necessary 
in bread-baking, cheese-making, 
etc Certain bacteria are parasites. 



Pranas Bacon, Lord Verulam, 
writer , statesman , scientist | 
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multiplying rapidly in the bodies of 
animals or plants, and causing 
human diseases such as typhoid and 
diphtheria, cholera and influenza 
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Magnified shapes of typical bacteria 


BADGER, a sturdily built flesh- 
eating mammal with greyish fur 
and a black and white stnped head 
Badgers live in the earth, deeply 
burrowing in woodland, and come 
out at night to hunt for young 
rabbits, grubs, bulbs, etc 
BADMINTON, which resem- 
bles tennis, is played with racquetB 
and shuttlecocks and generally on 
covered courts The full-sized 
double court is 44 feet long and 
20 feet wide Games may be either 
doubles or singles, l e two players 
on each side or one only For the 
8 ingles the court is reduced to a 
width of 17 feet, the long service 
hues are dispensed with, and the 
lines dividing the half courts are 
continued to the back boundary 
hnes which become the long service 
lines A net across the middle of the 


coart is 2 feet 6 inches deep and is 
supported by a post at each end 
The net should be 5 feet from the 
ground at the centre and 5 feet 
1 inch at each post. The racquet of 
five to six ounces is strung with fine 
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gut, and the light shuttlecock has 
from fourteen to sixteen feathers 
2} to 2’ inches long 
The server stands in his right 
half court and serves, that is, he hits 
the shuttle over the net with his 
racquet towards the player who 
stands in the diagonally opposite 
right half court His opponent has 
then to return the shuttle by hitting 
it with his racquet before it touches 
the ground It is then hit backwards 
'-and forwards over the net until it 


touches the ground, when an ace is 
8 cored against the side which fiuls 
to return it 

A game consists of fifteen aces 
and occasionally of twenty-one, 
except in ladies’ singles when it is 
eleven aces A rubber is the best of 
three games although matches are 
decided by one game when twenty- 
one aces are played. 

A fault is made (1) if on serving, 
the shuttle when struck is higher 
than the server’s waist; (2) if the 
shuttle does not fall into die half 
court diagonally opposite to the one 
in which the server stands, (3) if 
the shuttle falls short of the service 
line, (4) if the shuttle falls outside 
the boundary lines, (5) if the shuttle 
touches anything except the racquet 
or the top of the net; (6) if the 
shuttle, after being served, is again 
struck before it crosses the net or 
if it is struck both by a player and 
his partner, (7) if the striker touches 
the net with his racquet or m any 
other way, or serves otherwise than 
with both feet in his own court 

When the server’s side makes a 
fault he loses his serve to the 
player served to, but no score is 
made When the non-serving side 
makes a fault, an ace is counted to 
the serving side, and the two 
players of each side change half 
courts and the server serves from 
the adjacent half court The server 
serves alternately from each half 
court to the halt court diagonally 
opposite, this change taking place 
only each time an ace is scored 

The players change ends after 
each game, in any third game they 
change over again when the side 
which is winning reaches eight aces 
(or six in a la dies’ singles) 

BAGPIPE, a musical instrument 
consisting of a reed set in vibration 
by a supply of wind kept in a bel- 
lows operated by the player’s arm 
The player keeps the bellowB full 
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Countries of the Balkan Peninsula and their chef features See p 56 


by blowing into it The reed is con- 
tained in' the “chanter,” and the 
pitch is varied by holes which are 
covered by the player 1 s fingers The 
column of air which is set in vibra- 
tion by the reed is thus made longer 
or shorter When all the holes are 
closed, the column of air fills the 
whole tube, but, when any hole is 
opened, the air escapes through it 
and the air column then is merely 
the length from the reed to the 
opening Thus different notes are 
produced 

The best known bagpipe is the 
"Highland” or “great 1 ’ pipe of 
Scotland The player fills the bag 
by means of a blow-pipe, the wind 
passes from the bag to the chanter, 
where the tune is made, and there 


are, in addition, three large drone- 
pipes which supply an unchanging 
bass Its battle inarches have in- 
spired countless thousands of 
Scottish soldiers, its strathspeys 
and reels have set going the feet 
of innumerable dancers, and its 
laments have expressed the sorrows 
of the Highlands See picture on p 


4 °BAHAMAS, a group of British 
coral islands north of the west 
INDIES proper Sponges, tomatoes, 
pineapples and early vegetables are 
exported Nassau, the capital, is a 
well-known tourist centre See also 
map of CENTRAL AMERICA 

BAHREIN ISLANDS, m the 
Persian Gulf, under British pro- 
tection The capital is Manaraah 
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BAIRD, John L (1888-1946), 
was the British scientist who in- 
vented television and spent much 
of his life improving its technical 

processes 

BALANCE OF POWER, one of 
the oldest aims in international 
affairs in relations between the 
nations of Europe It tried to pre- 
vent any one state or group of 
states becoming too powerful and 
able to dictate to other states If one 
state seemed to be dangerously 
strong, other states would form an 
alliance, so that their urn ted strength 
might resist possible aggression 
In our own days, after the terrible 
Second World War, it is hoped to 
solve difficulties between nations 
by means of the united nations 
organization, know n as UNO 
> BALANCE SHEET, a statement 
of accounts prepared by every busi- 
ness, after the ending of the financial 
year It is from this balance sheet 
that the owners, whether they are 
partners in a private firm, or share- 
holders in a public company, are 
able to obtain definite information 
on (1) the results of the year’s 
trading, (2) the financial position 
of the business , (3) the present 
progress of the company as com- 
pared with the past 
What the balance sheet should 
contain is laid down by law It is 
the general practice to place the 
liabilities on the left hand or debit 
side, and the assets on the right 
hand or credit side The balance 
sheet is part of the general financial 
statement that includes the piofit 
and loss account of the business and 
sometimes also the trading account 
It is presented by the directors after 
having been checked by an auditor 
See also book-keeping 
BALKAN PENINSULA, a 
mainly mountainous region bounded 
by the Adriatic and Black Seas 
and the Mediterranean, and in the 


north by the plains of Hungary and 
Rumania, Agriculture is earned on 
in the lowland areas It is divided 
into several states, formerly parts of 
the old Austro-Hunganan and 
Turkish Empires See Albania, 
BULGARIA, GREECE, JUGOSLAVIA, 
Rumania and Turkey and map on 
page 55. 

BALLAD. See English litera- 
ture 

BALLADE, a poem of three 
stanzas having the same line as a 
refrain at the end of each verse, and 
with a conclusion, called the Envoi, 
usually addressed to a prince 

B ALLAN TYNE, Robert Michael 
(1825-1894), was the Victorian 
author of a number of readable 
novels for boys, including The 
Coral Island, Martin Rattler , and 
The Young Fur Traders , m which 
he used some of his own expenence, 
gamed with the Hudson’s Bay 
Company 

BALLET was originally a name 
used by the Elizabethan composers 
for a dance-like composition for 
voices which had a regular rhythm 
and m which each section was 
divided from the others by groups 
of fa la la’s Nowadays die word 
has come to mean a stage spectacle 
m which dancing — the mam ele- 
ment — is combined with music, 
scenery and costume There is 
usually a simple story but no 
speech or song The dancers dance 
the story, expressing their emotions 
by graceful movement to the accom- 
paniment of the music The modem 
art of ballet owes much to the 
Russians Many composers have 
written music for ballets, such 
music as the Sylvia and Coppeha 
suites of Delibes and the Nut- 
cracker suite of Tchaikovsky are 
well known to many who have 
never seen the ballets The sketches 
opposite show the vigour and 
daintiness of typical ballet scenes 
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Eighteenth-century hot-air balloon and hydrogen-filled tphencal balloon of a 
century late} contrasted with the modem barrage balloon 


BALLOON, a bag usually of 
silk inflated like a ball with a gas 
less dense than the atmosphere, 
and therefore able to lift a load 
The first balloons were filled with 
hot air, which is less dense than 
cold air, but later hydrogen was 
used Daring adventurers made long 
trips in balloons, but it was found 
impossible to control the direction 
in which the balloon went Balloons 
are used m warfare for holding up 
cables over important targets against 
low-flying aeroplane attack They 
are also useful for sending up 
scientific instruments which obtain 
information about temperature, 
wind, pressure, humidity and radia- 
tion at very great heights 
BALLOT. Voting by ballot, or 
secret voting, is the method used 


m democratic countries for parlia- 
mentary or local government elec- 
tion (See town or borough 
councils ) It was introduced into 
Britain by the Ballot Act of 1872 

BALTIC STATES, three repub- 
lics, ESTONIA, LATVIA and LITHUANIA, 

on the shores of the Baltic Sea, 
which after a period of independ- 
ence following the Russian Revolu- 
tion of 1917, were in 1940 admitted 
as autonomous republics into the 
UNION OF SOVIET SOCIALIST REPUB- 
LICS 

BALZAC, Honori de (1799- 1850), 
was a French novelist of the greatest , 
all-round achievement His works, 
taken as a whole (notable among 
which are Eugime Grandet and Pbre 
Gonot) give a profoundly realistic 
picture of the different classes and 
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types in French society, a picture 
which he himself dubbed "The 
Stage of Life ” 

BAND A brass band is a com- 
bination consisting of brass instru- 
ments — CORNETS, SAXHORNS, TROM- 
BONES, tubas — and drums Such 
bands are very popular among 
music amateurs, especially in the 
north of England, and festivals are 
frequently held to discover the best 
brass band 

A mdttary band is the band of a 
regiment, composed of brass instru- 
ments, including the cornet and 
saxhorn, woodwind, especially 
clarinets, percussion, and perhaps 
saxophones Any civilian band 
based on this combination is known 
as a military band 

BANJO, a musical instrument of 
the guitar family having a sort of 
tambourine of parchment stretched 
beneath the strings to reflect and 
amplify the sound It has five or 
six strings, one bemg used to give 
the tune and the others to provide 
the "plinhy-plonky” accompani- 
ment of chords which is charac- 
teristic of all its music It is par- 
ticularly associated with Negro and 
early jazz music See lute, guitar, 
mandoline, and page 404 

BANK, an institution with a two- 
fold function First it acts as a 
money box It keeps people’s money 
safe and readily a\ailable It is thus 
a savings bank Secondly, it lends 
money to people who need it It is 
also therefore a money lender Any 
person can go to any bank and 
deposit money, that is, ask the bank 
to look after it He becomes a cus- 
tomer of the bank When he 
deposits his monev at the bank, we 
say he opens a bank account 

There arc two types of bank 
account The first is a Current 
Account When a customer deposits 
money in the safe keeping of the 
bank, he can at any time claim the 


repayment of the money, in part or 
in whole, by means of a written 
order to the bank signed by himself 
Such an order is called a cheque 
Cheques can be made payable to 
the customer himself (he writes 
“Self” and signs his name), or to 
another person whom he names 
There are many advantages in pay- 
ing by cheque first, you are saved 
the trouble of hand mg over cash, 
secondly, when the person to whom 
you have given the cheque presents 
it at the bank, he has to endorse it, 
that is, he has to write his name at 
the back of the cheque, and this 
endorsement can be made to serve 
as a receipt, thirdly-, he does not 
draw out the actual money He can 
place the cheque to his own bank 
account Thus cheques make pay- 
ments safe and easy and also econo- 
mize the use of money 
The second kind of account is a 
Deposit Account When the bank 
receives money on deposit, the 
understanding is that the customer 
can demand its return at the end 
of an agreed term of notice of w lth- 
drawal, a fortnight or month or a 
twelve-month On such deposit 
accounts, banks pay interest 

So far, the bank has acted as a 
money box and a savings bank 
The bank also acts as a money 
lender The bank lends money- to 
customers just as the bank rccciv es 
deposits from customers Of course 
the bank manager will ask the cus- 
tomer who asks for a bank loan how 
long he needs it, how he expects to 
repay it and what security he can 
offer (The best security is the cus- 
tomer’s honesty- and known pro- 
bity ) On this bank loan, the bank 
will charge the borrower interest 
The bank need not hand ov cr actual 
money- It will credit the borrower 
with die amount borrowed, exactly 
is if he had deposited that amount 
The bank will give him a cheque 
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book and allow him to draw cheques 
up to the amount borrowed And 
when he pays by cheque nobody 
but the bank knows whether he has 
obtained the right to draw, that is, 
to sign cheques because he has 
deposited money with the bank or 
because he has borrowed money 
from the bank As long as the bank 
honours the cheque, that is, pays 
the amount stated to the person 
named, all is well 
If a bank will not honour a cheque 
because the drawer has no money 
deposited with the bank and the 
bank will not lend him any, the 
cheque will be returned with the 
initials R D — “Refer to drawer ” 
When banks began, they were 
private businesses, but today they 
are large companies and by a pro- 
cess of amalgamation there have 
emerged the big five, Westminster, 
Barclays, Lloyds, the Midland, 
and the National Provincial 
There is also the Post Office 
Savings Bank This bank does not 
lend money nor does it give its 
customers a cheque book In it 
people place their money for safety 
and on these deposits the Govern- 
ment pays interest Arrangements 
are made for the money to be easily 
withdrawn when needed 
The Bank of England was also 
originally a private bank but in 1945 
it waB nationalized and became the 
state bank of Britain It is the bank 
of the Government The Govern- 
ment deposits with the bank its 
income from taxes and customs 
When your father pays his wireless 
licence or his income tax, the money 
goes to the credit of the Govern- 
ment at the Bank of England And 
the Government pays out by cheque 
on the Bank of England wages to 
the armed forces of the Crown, 
interest on the National Debt, and 
salaries to Ministers and MPs In 
addition, the big five themselves 


bank at the Bank of England They 
open accounts with “the Old Lady 
of Threadneedle Street,” as the 
Bank of England is called, just as 
people open accounts with them 
They pay their debts to each other 
by cheque on the Bank of England 

Besides keeping money safe and 
lending money, banks do other use- 
ful services for their customers 
They can keep valuables, jewellery, 
deeds, or share certificates in safe 
custody m their strong rooms They 
will also arrange to pay their 
customers’ regular subscriptions to 
clubs, societies, or insurance com- 
panies 

BANKRUPTCY. When persons 
or companies find that they are 
unable to meet their debts, the law 
steps m The debtor himself, or one 
of his creditors, presents a bank- 
ruptcy petition to a court and the 
judge makes a Receiving Order, 
under which an Official Receiver 
takes control of the debtor’s 
property On oath, the debtor 
makes a full statement of his 
affairs and he is publicly examined 
The creditors hold a meeting and 
call in the debtor. They can come 
to an agreement, that is, the debtor 
can make a “composition” with his 
creditors If the composition is 
accepted it receives the sanction 
of the court The debtor, for exam- 
ple, may agree that he can pay 15s 
in the jT on his debts, which the 
creditors accept If there is no 
composition, the court adjudges the 
debtor a bankrupt 

The creditors then appoint a 
trustee of his property or business 
The bankrupt must give the trustee 
all the requisite information The 
trustee goes through the books, 
sees whether there has been fraud, 
and realizes the assets, that is, he 
may sell the property with which 
to pay the debts If the bankrupt 
tries to conceal any of them or to 
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run away, he may be imprisoned 
If, later, he pays off his debts, he 
can apply for his discharge from 
bankruptcy, which, if it is granted, is 
on official acknowledgment that he 
i » no longer in a bankrupt condition 
A bankrupt suffers from many 
disabilities It is illegal for an undis- 
charged bankrupt to contract a debt 
of ^10 or over without disclosing 
his condition He cannot sit in 
parliament or hold any public office 
BAPTISM is usually the sprink- 
ling of the forehead with water, but 
sometimes complete immersion m 
water, as a sign of deansmgand to 
mark entry into Christ’s Church 
Baptism is commanded by Jesus, 
and was practised by the early 
Church Untd you are baptised you 
cannot receive the other sacra- 
ments 

BAPTIST CHURCH, one of the 
reformed Christian Churches It 
requires that each of its members 
shall be baptised by the immersion 
of the whole body m water after he 
has given an account of his faith 
The Baptist Missionary Society was 
founded in 1792, and has done 
important work The great William 
Carey (1761-1834) was a Baptist, 
and pioneer missionary in India 
BARBADOS is an old British 
colony in the west indies, with a 
more temperate climate than most 
of the West Indian islands Sugar, 
high-quality rum, molasses and 
cotton lint are exported The 
capital is Bridgetown 
See map of central America 
BARD, a wandering Celtic musi- 
aan-poet, who composed verses on 
the deeds of famous heroes and 
sang them to the accompaniment of 
his harp See also troubadours 
BARNACLE, a marine crus- 
tacean often living in widespread 
clusters on rocks between tide- 
marks on piers or on the bottoms 
of ships Each barnacle ia free* 


swimming when young, but settles 
down and forms a limey shell with 
a close-fitting lid Under water the 
lid is raised, and the long, hsur- 
fhnged limbs comb minute par- 
ticles of food into the mouth 



Barnacle catchmg food 


BAROGRAPH See barometer 
BAROMETER, an instrument 
for measuring the pressure of the 
atmosphere There are two mam 
types of barometer, the aneroid and 
the mercury In the first, the atmo- 
sphere tends to crush a flexible flat 
tin which has a vacuum inside The 
crushing is prevented by a stiff 
U-shaped spring As the pressure 
on the tin alters, the spring is bent 
more or less The spring movement, 
through a chain of levers, turns a 
pointer 

Instead of turning a pointer, the 
aneroid barometer can be made to 
operate a penal which traces a line 
on a cylinder which is made to 
rotate slowly by clockwork, thus 
giving a permanent record of the 
pressure Thi3 instrument is called 
a barograph (See p 62 ) 

The mercury barometer balances 
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the air pressure against that of a 
column of mercury If the pressure 
increases, then the mercury is 
forced up the tube till a new balance 
height is reached The illustration 
shows the common weather glass 
it has, floating m the open end, a 
weight which moving up and down 
with the mercury controls the 
movement of a pointer 

The barometer is an instrument 
used in meteorology 

BAROQUE really means extra- 
ordinary or odd, and is applied to 
certain forms of art which do not 
conform to the rules of classical art 
with its stately, restful and dignified 
style 

The baroque artist shows emo- 
tions in his art, even exaggerating 
dramatic effect by vigorous move- 


ment and strong contrasts of tone, 
colour and shape 

Michelangelo was the first to 
introduce this quality into his art 
(both in sculpture and 
eg his “Last Judgment 
on the ceiling of the Sistine Chapel 
in Rome He was followed m this 
style by Tintoretto, a Venetian 
painter, and by El Greco, a Spanish 
master But it was in the north of 
Europe that baroque found its real 
expression The work of Rubens, 
the great Flemish master, is a 
good example, e g his well-known 
“Adoration” 

BARRIE, Sir James Matthew 
( 1860 - 1937 ), was educated at Dum- 
fries Academy and Edinburgh Uni- 
versity, of which he was later 
Rector At first a journalist, his 


painting), 
” painted 



BAROMETER 


Barometers foretell the weather from changes tn atmospheric pressure 
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reputation was made by his plays, 
particularly his Quality Street , The 
Admirable Crichton, What Every 
Woman Knows , and Dear Brutus 
Most famous of all is Peter Pan , the 
play for children about the boy 



who never grew up, Tinker Bell 
the fairy and the Darling family, 
who visited the Never-Never Land, 
peopled by Red Indians and pirates 
led by the ferocious Captain Hook 
Bame was a shy, sensitive and 
sentimental man with a whimsical 
fancy and sense of humour — all 
qualities evidenced in his writings 
BABE, in chemistry, a compound 
which combines with an acid to 
form a salt and water, e g sodium 
hydroxide (base) and hydrogen 
chlondc (acid) form sodium chlo- 
ride (salt) and water 
BASEBALL is the national game 
of America It is played between 
two teams on a ground approxi- 
mately 400 feet square, and the 
playing pitch is made up of an in- 
field and an out-field The m-field 


consists of a square with sides of 
90 feet, as shown in the diagram 
on p 64 In the top angle is the 
home base or home plate, the 
pitcher’s plate is 60| feet away 
Bases are placed at each of the 
0 tlier angles of the square, and con- 
sist of a white canvas bag 15 inches 
square filled with sand The two 
base Fines running from the home 
base are continued beyond the first 
and third bases to the limits of the 
playing area, and they separate fan- 
ground from foul The playing area 
outside the square is the out-field 

The bat is 34 inches long, the 
Dali 9 inches in circumference 
weighing 5 ounces A team consists 
of nine players One team bats 
while the other fields The fielding 
side goes in to bat when three of 
the side batting first are out. 

A game consists of nine innings 
each and is won by the team which 
scores most runs A run is scored 
when a batsman has completed run- 
ning round ail the bases The field- 
ing side consists of the pitcher and 
the catcher, sometimes referred to 
as the battery, the first, second and 
third basemen and the short stop, 
who are known as m-fielders, and 
the right, left and centre fielders, 
called out-fielders, since their posi- 
tion is m the out-field The pitcher 
delivers the ball either overhand or 
underhand to the batsman who 
stands m one of the rectangles 6 feet 
by 4 feet which are situated on each 
side of the home-base The pitcher 
also acts as a fielder by stopping 
short hits known as bunts, and get- 
ting the batsman out by throwing 
the ball to the first base If necessary, 
he covers the first base when the 
first baseman has left his base in 
order to field The catcher stands 
behind the home-base and within 
1 0 feet of it when the ball is delivered 
to the batsman In addition to 
catching the pitcher’s balls it is the 
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duty of the catcher to field to the 
first baseman short hits and to catch 
hi g h foul flies which otherwise 
might travel a long distance The 
second baseman plays at the back 
of the base Ime between, the first 
and second bases He fields, and 


UMPIRES GROUND 



OUTOEtO 

Plan of the baseball field 

also covers the second base The 
short stop’s position is between the 
second and third bases and his work 
is similar to that of the second base- 
man It is the duty of the third 
baseman to field ground balls The 
' out-fielders move about to inter- 
cept or catch long hits which come 
into their part of the ground 
The batter runs for the first base* 
(1) if he hits a ball in fair ground 
that cannot be caught or fielded 
before he gets there, (2) if the um- 
pire calls four bad balls, (3) if 
struck by a pitched ball, (4) if the 
catcher fails to hold the third strike, 
so long as the batter can reach the 
base before the catcher has re- 
trieved the ball, thrown it to the 
first baseman, and the first baseman 
has caught it and touched the base 
Fair balls are those which are 
batted into fair ground Foul balb 
are all others As soon as a batsman 


has hit a fair ball he must start for 
the first base On arrival at the base 
he may be touched “out” with the 
ball m the hand of a fielder unless 
some part of his person is in con- 
tact with the base 

A runner on the first base is free 
to run to the Second base when the 
batsman hits a fair-ground ball, but 
if the batsman makes a fly hit, that 
is, a hit into the air, he is not 
forced to run If there is a player 
on each of the second and third 
bases as well as the first, all are 
forced to run when the batter hits 
a fair-ground ball When this takes 
place a runner can be put “out” if 
the ball is thrown to die baseman 
and held by him in the next base 
before the runner arrives. 

BASIC ENGLISH consists of a 
vocabulary of about 850 very com- 
mon English words which, it is 
claimed, are enough for writing or 
speaking about the ordinary things 
of everyday life It is studied abroad 
both as an international language 
and as a basis for the further study 
of English 

BASKETBALL is a game played 
indoors between two teams ot 
(usually) five a-side At each end of 
the field of play, the court, is a 
basket, consisting of a net of white 
cord hanging from a round metal 
ring, the basket being suspended 10 
feet above the ground and having a 
large white backboard behind it 
The object of the game is to score a 
goal by getting a leather ball, about 
the size of a football, into the 
opponents’ net The team scoring 
the most goals wins The players 
are either forwards, centres, or 
guards, and the referee starts the 
game by throwing the ball high up 
between two opposing forwards in 
the centre of the court The ball 
may be batted, bounced, rolled, 
dribbled with the hand, or passed to 
another player, but a player may 
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ins/de this steel ball (see BATHYSPHERE) scientists have descended far into 
the ocean depths, and seen in the searchlight beams strange, gleaming creatures 
to which they have given long scientific names, among them are angler fishes 
which grow a sort of rod, line, hook and lure to help them catch their prey 









WILUAM DEFEATS THE ENGLISH AND HAROLD IS KILLED BY AN ARROW 

Three portions of the Bayeux Tapestry, a pictorial record made in the eleventh 
century of events leading to the Norman Conquest of England The pictures 
are made with coloured wools on a long linen scroll The drawings above are 
based on a copy of the Tapestry in the Victoria and Albert Museum, London 





not run while holding the ball A 
game consists of two periods of 
twenty minutes each, the players 
changing ends at half-time 

There are several slightly differ- 
ent versions of the game, which is 
now popular in very many parts of 
the world 

BASQUES are people living in 
the frontier regions of France and 
Spam along the Bay of Biscay An 
ancient race, they arc mainly agri- 
culturists and fishermen, though 
many of them are miners in north- 
western Spam The Basque lan- 
guage is unlike any other European 
tongue 

BASSOON See reed instru- 
ments 

BASUTOLAND is a native Afri- 
can territory governed by local 
chiefs under a British Commis- 
sioner Wool, mohair, wheat and 
maize are produced See map of the 
UNION OF SOUTH AFRICA 

BAT, the only one of the MAM- 
MALS which has the power of active 



flight A web of sensitive skin 
stretches between the bat’s very 
long hand and finger bones, reaches 
across to the ankle and thence to the 
tail tip, and also from wrist to 
shoulder At rest, the bat hangs up 
by its thumb claws, or upside down 
by its toes Bats shelter in caves, 
hollow trees, etc , emerging at dusk 
to fly and feed on gnats, mosquitoes 
and other in s ects harmful to man 
BATHYSPHERE, a ball-shaped 
steel chamber for lowenng into the 
depths of the ocean with observers 
inside Dr William Beebe, Ameri- 
cas— c 66 


can marine zoologist, has actually 
descended over half a mile under 
the water m his bathysphere, which 
was equipped with windows made 
of strong, thick quartz and had two 
powerful searchlights for lighting 
up the dark waters immediately m 
front of the bathysphere Through 
these windows the scientists inside 
were able to examine the many 
strange creatures which swam into 
the light The pressure of the water 
is very considerable deep down m 
the ocean, and the fishes’ bodies 
must be capable of withstanding 
these enormous pressures, possibly 
in the lightly compressed water on 
top they would buret It was notice- 
able that many of the fish glowed as 
they darted about the darkness, the 
glow being a lure to attract unwary 
smaller fish which were to provide 
the next meal 

Another attempt at deep-sea 
exploration was the construction by 
the Belgian Professor Piccard of a 
“bathyscaphe,” having a chamber 
for two observers with a large metal 
casing on top filled with oil lighter 
than water The vessel had heavy 
ballast outside to make it sink — this 
could be released to let it rise, and 
propellers turned by electric motors 
to drive it along under "Uter 

BATTERY, ELECTRIC, a con- 
trivance for making electricity by 
chemical means In its simple form 
it consists of two plates in a chemi- 
cal solution which attacks one of the 
plates more than the other The 
Leclanchi cell is a common type, 
and Will serve as an example The 
illustration shows an outer glass pot 
containing (1) a rod of amalga- 
mated zinc, die negative pole, (2) a 
carbon rod, the positive pole, held 
usually in a porous pot which is 
packed around with crushed carbon 
and manganese dioxide, (3) a strong 
solution of sal-ammoniac, which 
reacts with the zinc to form zinc 



Inside the wet and dry batteries , with names of the parts 


chloride The zinc is protected from 
useless corrosion when the cell is 
not being used by being amalga- 
mated, 1 e its surface is combined 
with a small quantity of mercury 
The carbon rod, the positive pole, 
is unaltered in use The packing 
around it absorbs and removes 
the hydrogen produced during the 
operation Owing to the slowness 
with which this occurs, the current 
from such a cell decreases if it is 
allowed to pass for long, but will 
recover after a rest This type is 
called a wet battery See bell 
(electric) 

The so-called dry cell, which is 
used for torches and wireless sets, 
has exactly the same action, but its 
construction is somewhat different 
The whole outer case is of zinc, 
and the sal-ammoniac is not in a 
liquid solution but is contained in 
a jelly which saturates the space 
around the central carbon and its 


packing This type of battery, 
having no liquid to spill, is port- 
able 

BAUXITE is the chief ore of 
aluminium, which is obtained from 
It by ELECTROLYSIS 

BAT, an inward curve of the 
coast It can be as large as the Bay of 
Biscay or as small as a bathing 
beach A large deeply indented bay 
is sometimes called a gulf See also 
FIORD 

BAYEUX TAPESTRY. When 
william I conquered England, a 
pictorial record of the event was 
made with coloured wools on a long 
linen scroll, the scroll being about 
231 feet long by 19J inches wide 

It begins with a picture of 
Edward the Confessor talking to 
Harold and then shows Harold 
going to France, being arrested by 
the French Count Guy, and his 
rescue by William, Duke of Nor- 
mandy Harold assists William in 
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his campaign in Brittany, is knight- 
ed by him, and swears allegiance to 
him, probably promising to sup- 
port his claim to the Engbsh throne 
Harold returns to England and on 
Edward’s death assumes the Eng- 
lish crown William, hearing of this, 
builds a fleet and invades England, 
defeating and killing Harold near 
Hastings 

BEAR Unlike the allied cat and 
dog families, bears are largely 
vegetarian Once brown bears 
lived freely m England, now few 
remain in Europe Small bears live 
in the Himalayas, Malaya and 
Japan, the larger black bear and 
enormous grizzly are found in 
North America — the fonher be- 
comes quite friendly, though un- 
trustworthy, m national parks, but 
the grizzly with its huge claws and 
powerful hug is a very dangerous 
animal The polar bear is the 
biggest, and catches seals and fish 
among the ice of polar seas Bears 
walk on the soles of their feet They 
are good at climbing, digging or 
swimming A common sport in the 
Middle Ages was bear-baiting, in 



Cw img coast forms a bay 


which a bear, chained to a pole, was 
set upon by a pack of dogs 
BEASTS OF BURDEN See 

TRANSPORT 

BEAVER See rodent 
BECHUANALAND is British 
territory m the south of the 
African continent The southern 
part, British Bechuanaland, is part 
of Cape Province, while the northern 
part, Bechuanaland Protectorate, is 
a Crown colony See map of the 
UNION OF SOUTH AFRICA 

BECKET, Thomas fl 118-1 170), 
Archbishop of Canterbury in the 
reign of henry ii 
BEE, ant, wasp, and hornet form 
the insect order with the most 
highly-organized social life There 
are thousands of species, with 
widely differing habits The fore 
and hind wings are linked together 



The brown bear likes waimcr lands than his white polar relation 
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in all these insects Many types live 
in enormous colonies made up of 
three grades of insect the workers, 
drones or males, and queens 
Queens, of which there is normally 
only one to a hive of bees or nest 
of ants, usually have a mating flight 
and then spend most of their lives 
laying eggs The eggs hatch into 
legless grubs, which later turn into 
pupae See metamorphosis Great 
care is taken of the young 
Ants’ nests are usually made of 
earth, bees’ nests of wax, while 
wasps form a papery substance 
from chewed wood Honey made 
by hive bees is important to man, 
the worker bees collect pollen and 
nectar from flowers to make it 
Pollen is made into bee-bread for 
the larvae, while nectar is con- 
verted into honey for winter use 
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Organized life of the ant 


Many lands of bumble-bee make 
underground nests The black and 
yellow wasps are useful in destroy- 
ing harmful insects, though later 
some eat fruit Hornets, the largest 
species of social wasp, are brown 
and yellow coloured, with a severe 
sting White ants or termites, which 
cause great destruction in tropical 
countries, are insects but not 
related to true ants 
Ants live in very highly developed 
communities There are three kinds 
of ant — workers, who have no 
wings, and males and females, who 
have wings for a short time The 
males and females are responsible 
for producing the eggs from which 
come new ants, but the work of the 
community is done entirely by the 
workers, who burrow holes in dead 
trees and in the ground m which the 
ants live and look after their eggs 
Some of the workers form a body- 
guard and protect the ant commun- 
ity when it is attacked by uiemy 



ants Red ants, for example, often 
carry off the eggs of some other 
species, hatch them out in their 
own nests and make the new ants 
work as slaves for them 

Ants are very fond of sweet 
things, and actually capture the 
green-fly that you find on rose 
hushes, taking them home, keeping 
and feeding them and “milking ’ 
them for the sweet juice that they 
possess 1 

In Central and South America 
live the Foraging Ants these 
travel about in long columns just 
like an army on the march, and 
wherever they go they eat every- 
thing softer than metal or stone, 
so that other insects, animals and 


human beings flee when they know 
that these ants are coming then- 
way 

BEETHOVEN, Ludwig van (1770- 
1827), was bom m Bonn, Ger- 
many, the son of a poor musician 
As a young child he learnt the 
violin and piano In hi early twen- 
ties he began to make himself 
known as a musician, and went 
to Vienna to study, eventually 
settling there He was at first a 
pupil of haton, but the two 
men did not get on well together 
During his life in Vienna he 
composed his symphonies, sonatas 
(see roRM m music), chamber 
music and choral works, which, as 
they became known, brought him 
increasing fame Beethoven 
played and conducted his 
own works, until he was 
overtaken by the most tra- 
gic fate that can befall a 
musician — he became deaf 
and could no longer hear 
the sounds he composed 
Yet he went on composing, 
hearing the sounds m his 
mind , only his mighty 
spirit enabled him to con- 
tinue as a composer when 
other men so afflicted 
would have given up Beet- 
hoven began composing by 
imitating the manner of his 
great predecessors, Haydn 
and mozart, but as he de- 
veloped to maturity he 
created his own style of 
composition, and he is 
recognized today as one of 
the very greatest of com- 
posers To enjoy his music 
we must appreciate the way 
m which its various sec- 
tions are contrasted and 
balanced with one another 
and the skill with which it 
has been built up, as by 
an architect in sound 
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BEETLE, an order of insect 
having the first pair of wings con- 
verted into wing-covers, under 
which the second pair is folded 
The external skeleton is generally 
very hard and often has a metallic 
sheen Ladybirds are useful beetles, 
feeding on greenfly, both as larvae 
and adults Many beetles do great 
harm to crops, such as weevils in 
cotton or gram, and Colorado 
beetles m potatoes, while others, 
including the death-watch beetle, 
destroy furniture or timber Other 
common beetles are the cockchafer, 
meal worm (larval stage), the Light- 
producing glow-worm, whirligigs 
and great water-beetle 
BELGIAN CONGO, a large in- 
land area of West Africa drained 
by the Congo and its tributaries, 
consisting mostly of forest Oil- 
palm products and gum copal are 


produced, but more important are 
copper, radium and diamonds The 
capital is Leopoldville on the Congo 
See map of Africa 
BELGIUM is an independent 
kingdom on the North Sea coast 
People in the north speak Flemish, 
those m the south, the Walloons, 
speak a dialect of French The 
PLATEAU of the Ardennes m the 
south is partly forested and partly 
sheep-reanpg country The coal- 
field farther north supports varied 
industries, and the region of Flan- 
ders between the coalfield and the 
sand dune belt along the coast is 
under intensive cultivation Belgium 
is one of the most densely popu- 
lated countries in Europe The chief 
towns are Brussels, the capital, 
Antwerp, one of Europe’s largest 
ports, and Lidge, an industrial and 
mining centre Belgium also con- 
trols the BELGIAN CONGO. 

History Belgium has 
been called “the Cockpit 
of Europe” because it has 
been the scene of so many 
battles From 1815 to 1830 
Belgium was united with 
Holland to form the 
Netherlands, then it be- 
came independent, and its 
security was guaranteed b> 
Britain, France, Austria, 
Prussia, Holland and 
Russia m the Treaty of 
London (1839) — the 
famous “Sctap of Paper” 
which Germany ignored 
when m 1914 German 
troops invaded Belgium, 
and so opened the First 
World War 

In May, 1940, during 
the Second World War, 
Belgium was again invaded 
by German troops The 
Belgian army, assisted by 
British and French forces, 
resisted for a time, but 
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when overwhelmed surrendered to 
the invaders The whole of Belgium 
was decupled by the Germans until 
1944, when the Allies drove out the 
enemy, Brussels being freed on 
September 3rd, 1944 
BELL, A Graham (1847-1922), 
was the Scottish inventor of the 
TELEPHONE, and the first man to 
transmit speech by electricity 
BELT*, ELECTRIC When a 
current passes through the coils of an 


eltctrom MTNET, any piece 
of iron nearby is attracted 
towards the core of the 
magnet When the cui rent 
ceases the attraction stops 
When you press the but- 
ton of an electnc bell, you 
make contact between two 
wires and so complete an 
electnc circuit The cod 
magnet is at once magne- 
tized and attracts the ham- 
mer of the bell But the 
movement forward of the 
hammer at once breaks the 
circuit by coming away 
from the contact Bcrew 
The circuit being broken, 
the magnet no longer attracts the 
hammer, which flies back to its 
original position Here it completes 
the circuit again, and is again 
attracted to the magnet Each tune 
the hammer moves forward it strikes 
the bell and breaks the circuit, then 
jumps back and completes the cir- 
cuit, then moves forward and bo on, 
thus producing the rapid birr-r-r 
BENZENE or benzole (not to be 
confused with benzine, which is 



Press the button and the electnc bell circuit u completed 
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entirely different) is an organic 
liquid, boiling point 80 deg C , 
which is obtainable from coal 
distillation It is used as a 
solvent and m motor fuel 

BENZINE is a mixture of liquid 
hydrocarbons which boils around 
120 deg C It is derived from 
petroleum and used as a fuel and 
solvent Abroad the name is used 
for the liquid which we call petrol 
It is not be be confused with 
BENZENE 

BEOWULF See English litera- 
ture 

BERING STRAIT is a channel 
which connects the Pacific and 
Arctic Oceans and separates Asia 
from Alaska 

BERLIOZ, Hector (1803-1869), 
was a French composer and great 
experimenter in orchestration He 
sought much of his inspiration from 
romantic subjects outside music, 
being from time to time influenced 
by Shakespeare and others Often 
heard today are his overture, the 
“Roman Carnival”, his opera 
"Benvenuto Cellini”, his “Fantastic 
Symphony,” m which he depicts 
the life of an artist, and his 
“Hungarian March” 

BERMUDAS, a densely-popu- 
lated British Crown colony consist- 
ing of a group of coral islands in 
the Atlantic near the east coast of 
the United States It is a British and 
American naval and air base besides 
being a tourist centre The capital is 
Hamilton 

BHUTAN is an independent 
state bordering India on the 
forested southern slopes of the 
Himalayas east of Mt Everest 
Rice, maize and millet are gr o wn 
m the valleys See map of India 

BIBLE, THE, is a collection of 
sixty -six books divided into the Old 
and New testaments (See also 
covenants ) In the Christian faith 
it is a record of how God gradually 


showed men what He was like and 
what He expects the character and 
conduct of men to be The New 
Testament in particular shows 
God’s plan earned out through the 
coming of Christ 

All die oi iginal manusenpts of the 
books are lost, but by A D 405 St 
Jerome’s translation into Latin was 
completed, and from this version 
Wycbffe and his followers rendered 
the entire Bible into English m the 
14th century In 1525 William Tyn- 
dale’s version of the New Testa- 
ment was printed at Cologne In 
1535 Miles Coverdale’s complete 
translation appeared, and his ver- 
sion of the Psalms was used in the 
Prayer Book 

In 1604 James I called a con- 
ference between the High and 
Low parties in the Church Forty- 
seven revisers were appointed, who 
divided the Bible between them 
The outcome m 1611 was the 
Authorized Version wlqch follows 
Tyndale’s version closely, and is 
8 till used 

In 1881 the Revised Version of 
the New Testament appeared, and 
m 1884 of the Old Testament 
Since then various renderings into 
modem English have been made m 
recent years 

The Roman Catholic Church 
produced its own English transla- 
tion, the Douai Bible, the New 
Testament in 1582 and the' Old 
Testament in 1609-1610. 

BICARBONATE OF SODA is a 
compound of sodium which when 
heated gives off carbon dioxide It 
is therefore used m baking powder 
Mixed with solid acids it is the 
basis of effervescent drinks, since 
in solution the acid combines with 
it to give off carbon dioxide Being 
a mild alkali it is used for stomach 
disorders caused by excessive secre- 
tion of hydrochloric acid It is some- 
times used in fire extin guisher s 
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PENNY-FARTHING OR 
ORDINARY 



MODERN SAFETY 
BICYCLE 

Development of the bicycle 


BICYCLE The oldest bicycle 
was the "dandy-horse, ” which had 
no gears or pedals but was pushed 
along by the rider's feet Then 
came the old “penny-farthing,” in 
which pedals were fixed to the front 
axle The front wheel was made as 
large as possible to get high speeds, 
and as a result it became very liable 
to pitch forward Chain gears gave 
us the modem safety cycle with its 


high Bpeed and lightness See also 
RATCHET WHEEL and CYCLING 

BIENNIALS are plants which are 
sown during the summer of one 
j year and develop to produce flowers 
' and seed during the following year, 
after which they die, e g antir- 
rhinum, Canterbury bell, foxglove, 
wallflower 

BILL OF EXCHANGE, used 
mainly for foreign or international 
trade We can best understand what 
it is and how it works from an 
imaginary example Let us suppose 
that Messrs John Bull of Britain 
have sold to Messrs Uncle Sam of 
America goods to the value of 
£10,000 Messrs John Bull will 
draw a Bill of Exchange on Messrs 
Unde Sam ordering them to pay 
£10,000 in, say, three months’ time 
Messrs Unde Sam will accept this 
Bill of Exchange They will write 
across it “Accepted,” and sign their 
name They are now liable to pay 
to anyone who presents this Bill the 
sum of £10,000 Messrs John Bull 
can put this Bill away in their safe, 
wait three months, and cash it for 
£10,000 The transaction would be 
completed But Messrs John Bull 
may prefer to have the money 
immediately They can go to their 
bank, and the bank will buy tbis 
Bill from them, that is, it will dis- 
count it for them It will pay 
£10,000 less interest on it for three 
months 

There are special discount houses 
which specialize in this kind of 
business, but banks are increasingly 
acting as discounting houses In our 
transaction Messrs John Bull have 
sent goods to Messrs Unde Sam 
and have received in return not 
money now, but the right to receive 
money in three months’ time 
Actual payment will depend on 
whether Messrs Unde Sam can 
pay in three months’ time If there 
is any doubt Messrs Unde Sam 
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may get a well-known firm to add 
their name to the Bill which will 
give it greater certainty of payment, 
or they may go to an accepting bouse 
(which specializes in accepting bills) 
This firm, for a consideration, will 
allow the Bill to be drawn on them 
When it comes to payment, 
instead of sending money across 
the Atlantic, Messrs Uncle Sam 
in America may go and buy Bills 
for an equal amount which have 
been drawn on English firms by, 
say, an American exporter of raw 
cotton to England, who wants pay- 
ment from England for his cotton 
Messrs. Uncle Sam buy these Bills, 
send them to Messrs John Bull, 
and so pay them for their goods 
Messrs John Bull will prefer this 
method of payment, for they can 
cash these Bills in England, in 
English currency, with the English 
unporters of the American cotton 
So payment by bill of exchange baa 
two advantages (1) each exporter 
gets paid for his goods m his own 
currency, the English exporter in 
pounds, the American exporter in 
dollars , (2) no money has to be sent 
either way 

BILL OF LADING, a document 
which is given by the shipowner to 
the shipper of goods, stating (1) 
that he has received the goods to 
be shipped — it acts firstly, then, as 
a receipt, (2) that the shipowner is 
going to charge so much money 
for carrying the goods — it acts 
secondly, then, as a contract be- 
tween slupper and shipowner, the 
shipowner to carry the goods, the 
shipper to pay so much foi his doing 
so, (3) to whom the goods shipped 
belong 

BILLS, PROCEDURE IN 
PASSING. A BiU is a proposed new 
law, it is only after it has been 
passed by Parliament and has 
received the King’s signature that 
it becomes an Act 


Bills are of two kinds public and 
private Public bills are concerned 
with national matters, while private 
bills relate to the affafts of towns or 
localities, as when a town desires 
authority to build a new harbour or 
new reservoir. ' 

There are five stages in the pass- 
ing of a bill through the house of 
commons* (1) Fmt Reading This 
is purely formal and enables the 
bill to be printed for circulation 
among the Members (2) Second 
Reading' The general principles of 
the biS are debated and the bill 
rejected or accepted as a whole 
(3) Committee Stage. The bill is 
considered m detail, clause by 
clause, by a Committee of the 
House, or by the whole House 
sitting as a Committee Amend- 
ments may be proposed, accepted 
or rejected (4) Report Stage The 
Committee reports on its findings 
(5) Third Reading The bill, as 
amended or otherwise, comes up 
for its third reading. 

If it is accepted, it goes to the 
House of Lords where it passes 
through the same stages When 
accepted by both Houses (or in 
certain circumstances by the Com- 
mons alone — see parliament) it 
receives the King’s assent and 
becomes law 

BIOCHEMISTRY is that branch 
of chemistry which deals with those 
substances which affect, or are 
found in, living matter 

BIOLOGY is the science of life, 
the study of both animals (zoology) 
and plants (botany), with reference 
to their structure, ways of life, rela- 
tionships and dependence on one 
another 

BIRD, a warm-blooded, egg-lay- 
ing class of vertebrate (backboned) 
animals, in which the fore-lunbs 
form wings and the mouth a beak 
The beak may be used for catching 
food and for carrying it to the young, 
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for nest-building, for preening or 
as a weapon The scaly legs bear 
four-dawed toes Feathers give a 
streamlined contour m flight, pro- 
vide a large surface area for the 
wing, and retain warmth They aie 
kept in good condition by oil from 
the preen-gland above the tail 
British birds may be resident 
(remaining all the year), summer 
or winter migrants, or casual 
visitors Birdwatching is the meth- 
odical observation of the habitB 
of wild birds to find out some- 
thing about them, a popular 
open-air hobby See also cage 
birds, migration and pictures on 
pp 76 and 77 

BISHOP England is divided for 
Church purposes into dioceses, 
each with a bishop m charge Only a 
bishop can ordain men as priests 
and deacons, and administer con- 
firmation by the laying on of hands 
BIZET, Georges (1838-1875), 
French composer mainly known to 
audiences today by the two suites 
from his incidental music to 
dAudet's L' Arlisieime, and his Stir- 
ling opera Carmen , about a Spanish 
gipsy g irl an d a bullfighter 
BLACKBIRD, a very common 
bird of garden and hedgerow 
The cock is black with orange bill 
and a lovely mellow song, while the 
hen is dark brown The rattling 
alarm note is often heard 
BLACK DEATH, the name 
given to a terrible pestilence which 
swept over Europe m the middle of 
the 14th century It reached Eng- 
land in 1349, and more than one- 
third of the population — which at 
that time numbered only four 
millions — perished 

Most of the people then were 
villeins, tied to the estate on which 
they were boro, but where the lord 
of the manor perished, the villeins 
wandered away to seek work else 
where The lack of labourers to till 


the ground led to scarcity of food, 
and landowners offered high wages 
to get the farm work done, although 
Parliament tried to prevent this by 
passing the Statute of Labourers 
Some landowners freed the villeins 
from service and allowed them to 
pay rent for their land instead of 
working on the lord’s land On 
some manors the fields were enclos- 
ed, or hedged, to make large sheep- 
farms Fewer labourers were needed 
for tending sheep than for growing 
com, and English wool fetched 
high prices on the Continent 
So the Black Death encouraged 
the break-up of the manorial 
system Attempts to return to old 
conditions led to the Peasants’ 


Rising (1381) 

BLACKLEAD is plumbago or 
graphite, a soft, natural form of 
carbon It is ground and baked with 
clay to make penal leads Mixed 
with a liquid it is use4 as stove 
polish Mixed with oily material it 
is a valuable high-pressure lubri- 


cant in engines 

BLAKE, William (1757-1827), 
was a man of extraordinary and 



William Blake, pamter-poei 
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eccentric genius both as poet and 
painter His lyrics, so simple — 
even childlike — express a flaming 
hatred of injustice, cruelty and 
intolerance, and an equal love of 
their opposites In 1789 appeared 
a collection of lync poems, Songs 
of Innocence, and in 1794 Songs of 
Experience These two volumes 
include such poems as “The Lamb,” 
“The Laughing Song,” “The 
Tiger” and “The Little Black 
Boy ” His longer “prophetic” 
works, such as Ttrtel, are however 
more obscure Such was his imagin- 
ation that his “visions” were as real 
to him as people, and he frequently 
drew “ghosts ” His paintings and 
illustrations are colourful, strangely 
powerful designs 
BLANKET STITCH is worked 
from left to right on the right side 
of the material 
Begin with a 
BACK STITCH 
and work as 
shown. The 
stitches are of 
the 8 a m e 
depth and are 
Blanket stitch equally spaced, 

but for decora- 
tion some variation in the length of 
stitch may be 
mtrodu ced 
Blanket stitch 
is one variety 
of BUTTON- 
HOLE STITCH, 
but it has a 
rolled edge 
and not a 
knotted one 
Blanket Mendmg a tear 
stitch can also 
be used for mendmg a tear 
BLANK VERSE See prosody 
BLAST FURNACE, used for the 
extraction of pig iron from iron 
ore The ore, mixed with coke and 
limestone, is put in at the top Once 



ht, the materials are kept active by 
a blast of hot air As a result of the 
heat and chemical action, molten 
iron collects at the base of the 
furnace, and molten slag floats on 
it Both these are tapped out from 
time to time, and the iron is eventu- 
ally poured into moulds where it 
solidifies 

BLOOD consists of a yellowish, 
saline fluid, the plasma, containing 
minute cells, the led and white 
corpuscles Red corpuscles number 
about five million per cubic milli- 
metre, are disk-shaped and hollow 
on both sides, and carry haemoglo- 
bin This last is an iron compound 
which can take up oxygen and con- 
vey it to the tissues Red corpuscles 
are formed m bone marrow, and 
each lives only a few weeks In 
every cubic millimetre of blood 
there are seven to ten thousand 
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white corpuscles, which fight invad- 
ing bacteria, m the blood or at a 
wound. 

Other functions of the blood are 
to take waste carbon dioxide to the 
lungs, to carry food round the body, 
to transport waste matter to the 
hver and kidneys, to receive secre- 
tions from the ductless glands, to 
protect the body against bacteria 
and to regulate its temperature 

A full-grown human body con- 
tains about ten pints of blood (See 
CIRCULATION OF THE BLOOD ) If a 
person n wounded ha blood has 
the power of clotting, the serum 
separates out and a semi -solid sub- 
stance is formed which helps to 
prevent further loss of blood Lost 
blood can be replaced by trans- 
fusion, in which another person’s 
blood is injected into the veins 

There are four main classes of 
blood, and only blood from certain 
groups wdl mix with blood from 
certain other groups Blood from 
group IV can be used for any other 
group 

BLOWLAMP, a lamp in which 
petrol or paraffin is forced through 
a vaporizer by air pressure from a 
pump at the side The vapour 
rushes through a nipple, mixin g 



Parts of the blowlamp 


with air and providing a very hot 
flame w hich can be directed on any 
spot A methylated spirit flame sets 
fire to the vapour m the first 
instance The blowlamp is much 
used by plumbers and mechanics 

BLUE, an Oxford or Cambridge 
student who represents his univer- 
sity at certain sports, so called from 
the colours he is entitled to wear — 
light blue for Cambridge and dark 
blue for Oxford 

BLUESTOCKING The name 
was first used to ridicule a dub 
formed for literary discussion by a 
Mrs, Elizabeth Montagu about 
1750 A gentleman had attended one 
of her fashionable gatherings clad 
m blue worsted stockings instead of 
the conventional black silk and this 
had amused London society The 
term was soon applied to any 
woman with an intellectual interest 
in literature 

BOADICEA. See roman Britain 

BOATING is a pleasant pastime 
for people living near a lake or 
nver. Four types of boat are to be 
seen — the dmghy, for rowing, or 
perhaps sailing, the canoe, in which 
the canoeist paddles facing the 
front, the punt, propelled by a 
paddle or by a long pole m shallow 
water, the racing skiff, with fixed 
or sliding seat, for one or more 
oarsmen With dinghy, canoe or 
punt, it is possible to make extended 
tours along inland waterways, see- 
ing the country by canal and nver, 
stopping at night at riverside inns, 
or camping on the bank at per- 
mitted places, or even sleeping in 
the boat under a waterproof awning 

BOER WAR See union of 

SOUTH AFRICA 

BOILER, a vessel in which water 
or other liquid is strongly heated 
In some boilers, such as those used 
in houses for hot water or radiators, 
the water only gets very hot and 
does not actually boil But in steam 
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boilers the heat is so intense that 
the water turns to steam To make 
this happen as rapidly as possible 
the flames often pass through tubes 
through the middle of the water, in 
other boilers the water is passed 
through steel tubes surrounded by 
hot gases, as in the illustration the 
steam here passes through a super- 
heater, to emerge hotter still and 
drier, and it then goes to drive 
the TURBINE 

BOLIVIA is an inland South 
American state, extending across 
the Andes to the central swamps 
Its mineral wealth is very great, and 
tin, copper, silver and other 
minerals are exported Cereals are 
grown, but agriculture is in a back- 
ward state La Paz, the capital, lies 
in the Andes at a height of over 


12,000 feet See map of south 

AMERICA 

BOOK. The book as we know it 
is a comparatively modem inven- 
tion In ancient Babylonia and 
Assyria a book was a tablet of baked 
day with signs engraved upon it 
In Egypt it was a parchment made 
from the papyrus reed (hence the 
word “paper”) attached to, and 
rolled round, a stick like a wall 
map. So too m Greece and Rome 
In early Christian times the codex 
appeared, a number of parchment 
sheets with a wooden cover it was 
handwritten and often beautifully 
decorated with coloured and gold- 
ill uminated pictures and fancifully 
adorned capital letters The copy- 
ing and illumination of manu- 
scripts was the work of monks 










Printed books appeared in Europe 
in the 15th centuiy In shape and 
size they copied the appearance of 
the old manuscripts In the 16th 
century they became smaller and 
the covers of leather and board were 
decorated In the 19th century 
cloth bindings were used The 
increasing use of machinery caused 
books to be cheaper and more 
numerous 

See PRINTING 

BOOKBINDING is a craft which 
needs great accuracy but is well 
worth while It is possible to make 
your own books, to cover new ones, 
or re-cover those whose covers 
have become shabby 

If you are putting a fresh card- 
board cover round an old single- 
section book, first remove the old 
cover, any stitching, and the end- 
papers, those stiff pages often 
coloured or patterned just inside 
the book and stuck on the inside of 
the covers 

For new covers you need some' 
linen thread, two double-page end- 
papers , a strip of stiff paper, a mus- 
lin strip, two pieces of caidboard, a 
strip of bookbinding doth for the 
back, two pieces of coloured paper 

To assemble, fold new coloured 
endpapers round the section, fold 
a strip of stiff white paper and 
stick a muslin stop down the out- 
side of the fold, place this muslin- 
strengthened paper round the end- 
papers, and sew muslin, endpapers 
and section — first make three marks 
on the outside fold, one at the centre 
and one each $ inch from top and 
bottom, sew from the inside, bring- 
ing the needle out through the 
middle mark, in at the top, down 
the centre of the book, out at the 
bottom mark, then in at the middle 
mark, tying the two ends of the 
thread round the long inside stitch, 
when dry, the stiff paper beyond the 
mu8hn hinge is cut off The boards, 


the same width as the book but J 
inch longer, are added, the muslin 
hinge being stuck to the boards 
which are set $ inch m from the 
stitched edge, thus overlapp ing the 
other edges all round by £ inch 
Mark the boards to show where the 
cloth for the bade comes put paste 
on the doth and place the closed 


SINGLE SECTION 


TW 
ENDPAPERS 


CLOTH BACK 
FOLDED OVER 


OUTSIDE 
ENDPAPER 
FOR PASTING 
DOWN 



OUTSIDE COVER 
PAPER 

FOLDED OVER 


Bmdmg a smgle-sectton book 


book on it, folding the doth round 
the muslin hinge and boards and 
rubbing well down Open the book 
and turn the doth over at the top 
and bottom, between the muslin 
hinge and the endpapers Put sheets 
of wastepaper between the boards 
and endpapers, and keep the book 
pressed until quite dry Take the 
coloured cover papers, put each 
board 'on the paper so that the 
paper overlaps | inch on the cloth 
back and draw a penal line all 
round it adding an extra £-inch 
8 trip on three sides of your measure- 
ments to allow the coloured paper 
to be turned over the three outside 
edges of the boards Paste each 
piece of paper, after cutting to size 
place each board up to the penal 
marks, turn the edges of the colour- 
ed paper over the edges of the board, 
cutting the comers where necessary, 
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and press down until dry Trim the 
endpapeis so that they come J inch 
inside the edges of the covers all 
round, paste the endpaper next to 
one cover down on to the cover to 
hide the muslin hinge and turned- 
over edges of the cover paper, do 
the same for the other cover. Place 
thick paper between each s tuck- 
down endpaper and the free one, 
and dry under pressure 
BOOKCASE. In the article on 

BOOKS FOR BOYS AND GIRLS, you Will 
learn of 
some of the 
best books 
for you to 
read When 
you start to 
have books 
of your own 
you will 
need a place 
to keep 
them in, 
and the il- 
lustration 
s h o w 8 a 
very simple 
bookcase 
made from 
straight 
pieces of 
wood The 
shelves fit 
into grooves Easy to make 
} inch deep 

cut in the sides mark the position of 
each groove by penal lines ,* saw } 
inch deep along these lines, then 
chisel out the wood in between 
Glue the shelves into the grooves 
nail all the pieces into position frorp 
outside, driving the nail heads well 
down and filling in the tiny holes 
with a wood-filler If it is decided to 
fit a back to the bookcase several 
small pieces of wood can be used 
When the bookcase is assembled it 
can be stained and varnished See 

also WOODWORK 

\ 


' BOOK-KEEPING is a methodi- 
cal way of keeping business 
accounts Two systems of book- 
keeping are in use — Single Entry 
and Double Entry Single Entry is 
usually used by small businesses In 
this system only personal accounts 
are shown, and the transactions are 
entered once only It has the great 
advantage of simplicity and gives 
little trouble But it is not suffici- 
ently thorough For the check 
against fraud or against errors is not 
complete, nor does it show which 
department in the business is mak- 
ing profit or loss so that a profitable 
department may be retamed whilst 
an unprofitable one is closed down 
Three main books are needed (1) 
the Day Book m which purchases 
and sales are recorded, (2) the Cash 
Book in which cash transactions arc 
recorded, (3) the Ledger in which 
accounts are opened for each person 
to whom goods are sold and from 
whom goods are bought 

Double Entry is more clear ana 
detailed The basis of Double Entrj 
is that every debtor (Dr ) must have 
a corresponding creditor (Cr ), for 
every buyer implies a corresponding 
seller In practice the contraction 
Dr is used for Debtor or Debit, 
and Cr for Creditor or Credit If A 
buys goods from B, then m the 
Ledger, A must give B credit for 
their value, l e Cr B , and as the 
goodB are received, the goods 
account must be charged with their 
value, i e Dr Goods The account 
or person receiving is always 
debited The account or person 

parting with anything is always 

credited So a person is always 

Debtor for what he gets and 

Creditor for what he parts with If 
the accounts are well kept then the 
totals of credit and debits should 
always be equal in the Ledger The 
mam books needed for Double 
Entry are. (1)- the Day Book or 
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Sales Book in which sales are 
entered, (2) the Invoice or Purchase 
Book that records the goods bought , 
(3) the Cash Book m which all cash 
and cheques are entered, (4) the 
Ledger, the most important book 
in book-keeping — it is not a book 
of original entry, but to it the 
' entries in the other books are 
posted or recorded, and here all the 
recorded transactions are classified, 
(5) the Journal for opening and 
closing accounts, and transfers from 
one ledger account to another Sub- 
sidiary books are kept to give more 
detailed information, e g a Wages 
Book and a Petty Cash Book 
BOOK OF COMMON 
PRAYER. See prayer book 
BOOKS FOR BOYS AND 
GIRLS. One of the best and most 
profitable hobbies that anyone can 
have is reading books Visit the 
Public Library and find out what 
books they have on their shelves 

The greater part of the shelves 
will be covered with story books 
Whenever you read a book that you 
like, it is a good plan to make a 
note of the author, and see if there 
are any other books by the same 
writer Reading stones of people 
who lived long ago ib a good way 
of learning history, while stones 
about people in other parts of the 
world will help you with your 
geography 

Here is a Ust of authors who have 
always proved popular among young 
readers, with some of their best- 
known books ballantyne, a wnter 
who tells of boys having strange 
adventures in remote parts of the 
world Coral Island , Blackmore, 
Loma Doone, a stirring histoncal 
romance, Enid Blyton, prolific 
wnter of books for the young, 
John Buchan, straightforward ad- 
venture and histoncal stones of 
very high excellence Pr ester John, 
Thirty-Nme Steps, Hylton Cleaver, 


school stones Captains of Harley, 
Desmond Coke, school stones 
House Prefect, Richmal Crompton, 
the William books, stones of a mis- 
chievous boy, defoe Robinson 
Crusoe, a great 
classic , Conan 
DOYLE, who 
created the 
famous detec- 
tive, Sherlock 
Holmes , Ferxn, 
adventure and 
histoncal stones 
Cutlass and Cud- Sherlock Holmes 
gel , Henty, 

histoncal tales of great ment In the 
Retgn of Terror, Hughes Tom 
Broom's Schooldays, still a favounte, 
Johns, adventures about his famous 
flyer — the Biggies books , Kingston, 
histoncal stones From Powder 
Monkey to Admiral, Three Mid- 
shipmen, KIPLING, tales of India, the 
sea and the jungle Kim, The 
Jungle Books, Just So Stoner, Loft- 
ing, wnter for young children Dr 
Dohttlc books, Marryat, sea stones 
Masterman Ready, Milne Wmrne 
the Pooh, Grahame The Golden Age 
and Wind m the Willows, Reed, 
school stones Fifth Form at St 
Dommidr, Sewell Black Beauty, a 
story of a horse, stevenbon, histon- 
cal fiction, including one of the 
finest boys’ stones ever wntten 
Treasure Island, Herbert Strang, 
adventure and histoncal Barclay 
of the ’ Guides , Mark. Twain, an 
Amen can wnter about Amencan 
boys Tom Sawyer, Huckleberry 
Finn, Jules Verne, scientific adven- 
ture stones wntten many yeans ago 
when what he described was con- 
sidered fantastic — it is now interest- 
ing to see how many of his inven- 
tions have come true, Westerman, 
adventure stones Under the White 
Ensign, Wyss, Swiss Family Robin- 
son, the story of a shipwrecked 
family Special wnters of stones for 
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girls are Angela Brazil, Brenda 
Girvin, Amy Le Feuvre, E Nesbit, 
Kathleen Rhodes, May Wynne 
BORAC3C POWDER, or Bone 
Acid, is a white crystalline powder 
used as a mild antiseptic dressing 
for wet wounds 

BORAX is a white powder used , 
as a flux m welding in order to 
provide clean metal surfaces Its 
antiseptic properties are used m 
surgery and food preservation 
BORNEO. See east indies 
BOROUGH COUNCIL. See 

TOWN OR BOROUGH COUNCILS 

BORSTAL, an establishment m 
Kent where experiments were ear- 
ned out on young offenders against 
the law, to reform their characters 
m favourable conditions and sur- 
roundings rather than punish them 
The system has proved successful 
and today there are many Borstal 
institutions throughout the country 
BOTANY is the study of plants, 
including their structure, life his- 
tones and relationships, how they 
grow, breathe, feed and reproduce 
BOWLS is a game played with 
wooden bowls on a smooth grass 
green which is divided into strips 
18 to 21 feet in width, called rinks 
Each bowl is 4$ to 5£ inches m 
diameter, weighs not more than 
' 3$ pounds, and has a certain 
amount of bias so that it does not 
travel in a straight line but m a 
curve the bias used to be obtained 
by inserting a piece of lead on one 
side, but is now more usually got 
by making one side of the bowl 
bulge more than the other A small 
white unbiased ball, called the 
jack, is first rolled at least 25 yards 
along the green, then each player 
m turn, standing on a mat, bowls, 
trying to get his bowl as near as 
possible to the jack When all the 
players have bowled their bowls, 
usually four in number but some- 
times less, the umpire decides 


which is the nearest. Then the jack 
is rolled to the other end of the 
rink and the struggle for the second 
“end” begins There are twenty- 
one “ends” to a game 

There are other methods of play- 
ing the game m which points are 
scored, and on crown greens the 
ground itself slopes gently away 
from the centre to the sides 
BOXING is fighting between two 
opponents with the fists encased m 
padded gloves Organized boxing 
follows Queensberry rules, named 
after the Marquess of Queensberry 
who helped to draw them up Boxers 
are classed according to their weight 
and they fight men of their own 
class The heaviest are heavy- 
weights, then come light-heavy or 
cruiser-weights, middle-weights, 
welter - weights , light - weights , 

feather-weights; bantam-weights, 
and fly-weights A match takes 
place in a ring, a roped square sur- 
rounding a canvas floor, and is con- 
trolled by a referee The fight is 
divided into rounds of three minutes 
each, with a minute’s rest m be- 
tween Seconds attend to the boxers 
between rounds A boxer may win 
by knocking his opponent out, i e 
hitting him so hard that he cannot 
rise off the ground within ten 
seconds, he may win on a foul if 
he is struck foully, e g below the 
belt, butted with the head, or when 
he is on the floor , he may win on 
points if the judges decide that he 
has struck more telling blows than 
his opponent Sometimes a boxer 
is receiving such punishment that 
his seconds throw m the towel, 
thereby signalling defeat, to save 
the boxer further punishment 
BRAHMS, Johannes ( 1 833- 1 897), 
was a great German composer who, 
while working mainly on the lines 
of the great classical masters and 
casting his works in sonata form, 
yet infused them with the romantic 


84 




Boxmg helps to keep you alert , agile and fit 


spirit which had been brought to 
music by many composers See 
ROMANTIC SCHOOL 
BRAILLE is a form of printing 
which enables blind people to read, 
by touching with their finger-tips 
arrangements of raised dots repre- 
senting letters, numbers and other 
symbols 

BRASS is an alloy containing 
50 to 70 per cent copper The rest 
is mostly zinc with a little lead 
Brasses of a high proportion of 
copper are soft and easily worked 
BRASSICA is the name given to 

S lants of the cabbage family Well 
nown examples are broccoli, brus- 
sela sprouts, cauliflower and kale 
BRASS WIND INSTRU- 
MENTS, in the ORCHESTRA, are 
TRUMPETS, HORNS, TROMBONES and 
tubas These are still called “brass” 
to distinguish them from the wood- 
wind instruments, though they may 
be made of other metals 
BRAZIL is the largest country 
in South America Primitive Indians 
live in the forests around the 
Amazon, where Brazil nuts and 
rubber are collected for export 


Gold and diamonds are named m 
the east, coffee and cotton are 
grown in the south, and sugar in 
die north The chief exports are 
coffee, cotton and cotton goods, 
cocoa, hides and skins, tobacco, 
manganese, and rubber The mam 
towns are Rio de Janeiro, the capi- 
tal, the rubber port of Belem, 
Recife, and Sao Paulo and the port 
of Santos in the coffee-growing 
region Most of the people live 
around the southern ports and in 
the mining region See map of 
SOUTH AMERICA 

BREATHING APPARATUS 
allow* men to work in a poisoned 
atmosphere or one deficient in 
oxygen A typical set has a steel 
cylinder containing oxygen at high 
pressure strapped to the wearer’s 
back When the cylinder valve is 
opened oxygen passes through the 
reducing valve at reduced pressure 
into one side of the breathing bag, 
this is divided down the middle 
except at the bottom where there is 
a layer of chemical absorbent nght 
across the bag The oxygen is 
breathed m from die bag through 
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the inhalation valve The exhaled 
breath, consisting of unused oxygen 
mixed with carbon dioxide, is 
breathed back through the exhala- 
tion valve into the other side of the 
breathing bag, it then passes 
through the chemical absorbent at 
the bottom the carbon dioxide is 
absorbed but the oxygen passes 
through the absorbent into the first 
side of the bag, where it mixes with 
fresh oxygen from the cylinder It 
is then breathed in again through 
the inhalation valve By means of a 
pressure gauge kept in a pocket on 
the bag the wearer of the set can at 
any time see how much oxygen he 
has left, a by-pass valve allows a 
rapid supply of oxygen to the bag 
when the set is first put on or when 
the wearer needs more oxygen dur- 
ing operations; and a relief valve 
permits the wearer to release some 
of the contents of the breathing bag 
if it gets over-inflated 
Other types of breathing appara- 
tus are used to allow men to escape 
from submarines, pr for helping 
people suffering from lung trouble 


BRIDGE. The oldest type is the 
span or girder bridge supported on 
two or more piers As the bridge 
was originally of timber, the span 
was limited by the strength of 
wood, with steel girders much 
greater spans are possible, and many 
simple bridges are of this type 
When the arch was discovered, not 
only could larger spans be used but 
much heavier loads could be earned 
Masonry arches, however, become 
very heavy in long spans, and 
modem arch bridges, of which the 
Sydney Harbour Bridge in Aus- 
tralia is the best example, are made 
of steel 

The cantilever bridge is rather 
like a man with both arms out- 
stretched and a weight in each 
hand The Forth Bridge in Scotland 
is of this type Between each pair of 
cantilevers may be placed a light 
girder bridge The cantilever gives 
a long span and good headroom 
Then there is the suspension 
bridge, in which the roadway is 
suspended from a continuous cable 
which, held by high towers on each 
bank, runs completely across a 
river without any intermediate sup- 
port Given modem materials very 
long spans, eg Hudson Bridge, 
New York, are possible, giving good 
headroom for shipping and no 
obstructions in the way 
A transporter bridge is supported 
at both ends on pylons, with a 
travelling cradle on which passen- 
gers and vehicles are earned across 
BRITISH COMMONWEALTH 
OF NATIONS. This is the name 
now used instead of British empire 
as it better expresses the fact of a 
free and equal partnership of several 
nations bound together by allegi- 
ance to the King The various parts 
may be divided into four groups 
(1) The self-governing nations — 
Britain, Dominion of Canada, 
Union of South Africa, Common- 
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wealth of Australia, Dominion of 
New Zealand, Southern Rhodesia, 
India, Pakistan and Ceylon 

(2) Crown Colonies and Protec- 
torates having various degrees of 
self-government, with a Governor 
appointed by the Colonial Office at 
the head of affairs 

(3) mandated territories 

( 4 ) Condominium, where control 
is shared with another power, e g 
the Anglo-Egyptian Sudan 

By the Statute of Westminster 
(1931) the dominions were declared 
“equal in status” to Great Britain — 
free nations, united by a common 
loyalty to the British Crown 

BRITISH EMPIRE is the former 
name of the British common- 
wealth of nations, and is a term 
8 till used by some writers for those 
parts of the world associated with 
Britain but not of dominion status 

BRITISH GUIANA. See 

GUIANAS 

BRITISH HONDURAS is a 
British Crown Colony m Central 
America The capital is Belize See 
map of CENTRAL AMERICA 

BRITISH ISLES, an archipelago 
consisting of two large islands, 
Great Britain (England, Scotland 
and Wales), and Ireland, and about 
5,000 small islands The islands are 
parts of the continental shelf and 
were once joined to Europe Ire- 
land is dealt with in a separate 
entry To the north and west of 
Great Britain are old, hard rocks 
which stand out as mountains and 
moorlands, and to the south and 
east low hills and broad valleys 
The deep soils of the lowlands pro- 
vide good farming country, but in 
the highland areas sheep farming 
and quarrying are often the sole 
means of livelihood The climate 
is temperate, warmer in the south 
in summer, and in the west in 
winter owing to the prevailing 
westerly winds, which also cause 


much heavier rainfall in the west. 
British weather is noted for its 
variations, which are due to the 
constant passing of high and low 
piessure systems See atmosphere. 

Agriculture has been for the last 
century less important than indus- 
try, and the country depends largely 
on imports for its food supply, but 
some mned farming is earned on in 
most of the lowland areas, and cer- 
tain areas specialize in particular 
crops or animals East Anglia is 
suitable for wheat and barley, Kent 
grows hops and orchard fruits (also 
grown in the west Midlands), dairy 
cattle are reared in Devon and 
Cornwall, beef cattle in the Mid- 
lands, and sheep and horses in the 
western moorlands 

Coalmining, earned on m South 
Wales, the northern counties and 
Scotland, is one of the leading 
industries, and much coal is norm- 
ally exported Iron ore is also 
mmed, and china day in Cornwall 
The home food supply is augmented 
by fish, which is especially abun- 
dant in the fairly warm waters of 
the North Sea. Most of the impor- 
tant fishing ports, such as Aberdeen, 
Grimsby, Hull and Yarmouth, are 
on the east coast, where much fish, 
especially herring, is cured 

Manufacturing tends to concen- 
trate near the coalfields, though 
many of the new industries are in 
the south, where electricity is more 
plentiful, especially round London 
Iron and steel are manufactured at 
Middlesbrough, Birmingham, Shef- 
fidd and the Staffordshire Black 
Country, tinplate in South Wales, 
woollen goods in Yorkshire, and 
cotton in the damp climate of Lan- 
cashire, chinaware in North Staf- 
fordshire, jute at Dundee and ship- 
building on the Tyne, Clyde and 
Mersey rivers Clothing, rayon, 
radio sets and confectionery are 
produced in the Midlands and 
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Map of the British Isles showing many of the chief kills and rroers 


around London London is the See also entries on ENGLAND 
greatest factory city, the chief port Ireland, isle of man, Scotland 
and capital of the British Isles and and wales 
of the BRITISH commonwealth It BRITONS, ANCIENT, the 
is also a great commencal city, and name given to the people living in 
one of the greatest financial centres Britain when the Romans came to 
in the world Greater London, the island Most of them belonged 
which includes the suburbs, covers to the Celtic race, and were akin to 
700 square miles, and contains a the Gauls who settled m France 
fifth of the total population of Eng- One branch of the Celts, known as 
land The chief ports are London, the Gaels, occupied the north of 
Liverpool, Hull, Glasgow, South- Britain and Ireland, and were the 
ampton, Bristol and Cardiff ancestors of the Highlanders and 
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the Irish The Britons occupied the 
south of Britain, and since the 
Anglo-Saxon invasion their des- 
cendants have lived in Wales 

By the time of Caesar’s visits 
(55-54 b c ), many of the Britons 
had become more or less civilized 
They had farms and grew com, 
they could spin wool and weave 
cloth They mined for iron, tm and 
gold, and made weapons, armour 
and ornaments of metal They made 
boats of wicker-work covered with 
8 kins, and moved by a paddle these 
boats are called coracles The 
Britons traded with northern Gaul, 
and used gold corns and iron bars 
as money London was a port even 
before the Romans came 

The Bntons were divided into a 
number of tribes or clans, each with 
its chief The tribes were often at 
war, they used horses and chariots, 
spears and darts The warriors ear- 
ned shields of metal, ornamented 
with enamel 

The Druids, as the pnests of the 
Bntons were called, were more 
feared than any war chief They 
were the judges, law-givers and 
teachers They were famed for their 
magic arts, and taught that certain 
plants, such as the mistletoe, were 
sacred Human sacrifices were 
offered before a tribe went to war 
See also roman Britain 

BROADCASTING See wire- 
less 

BROMIDE is a salt formed by 
combining the element bromine 
with another Silver bromide, sensi- 
tive to light, is used m photographic 
paper, and potassium bromide is 
used as a slgep -inducing drug 

BRONTES, THE, were three 
remarkable sisters, Charlotte (1816- 
1855), Emily (1818-1848) and Anne 
(1820-1849), daughters of the Vicar 
of Haworth, Yorkshire In an age 
when most women were only house- 
wives, they took masculine pen 


names and wrote a number of novels 
which have given them a permanent 
place in literature In 1842 Char- 
lotte and Emily went to a school in 
Brussels to acquire languages, as 
they wished later to open a school 
of their own Charlotte’s Vtllette 
contains much material acquired at 
this time Her earlier books were 
Jane Eyre and Shtrley 

In 1844 Charlotte was back m 
Haworth , a few years later, however, 
tragedy came upon the family, her 
two sisters and brother dying within 
a year In 1854 Chailotte married 
her father’s curate, but herself died 
soon after 

Emily was, perhaps, the most 
remarkable of the three At her best 
she was a fine poet, and her 
Wuthermg Heights is mdeed a novel 
full of power and passion Anne 
wrote Agnes Grey and The Tenant 
of Wildfell Hall, which, though dull, 
has been called the first feminist 
novel, that is, a story devoted to 
advanci ng th e cause of women 
BRONZE is an alloy of copper 
and tm, the proportions of which 
vary widely The alloy is hard, yet 
melts easily Since copper and tm 
ore occur together, the alloy was 
originally made almost by accident, 
and was used extensively for 
weapons and armour before the 
days of reliable steel 
BROWNINGS, THE. Robert 
Browning (1812-1889) married m 
1846 Elizabeth Barrett (1806-1861), 
an invalid whose home life was 
made miserable by a domineering 
father They were both poets and 
their mamage was very happy 
Browning was the author of a 
very large number of poems, many 
being Italian m setting, and some, 
like Paracelsus, in dramatic form 
He was supreme m the monologue 
— the type of poem m which one 
person, a real character, thinks 
aloud His best monologues are to 
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Robert Bi owning, poet 


be found in his two collections 
Men and Women and Dramatis 
Peisonae They include “Any Wife 
to Any Husband,” “Fra Lippo 
Lippi,” “Andrea del Sarto,” and 
“Saul,” among others 

Mrs Browning's best work was 
the senes of sonnets inspired by her 
marriage, Sonnets from the Portu- 
guese (1850), her best-known poem 
perhaps being “The Cry of the 
Children,” arising from her indig- 
nation at the sufferings of young 
children who worked in factones 

BRUCE, Robert (1274-1329), a 
hero of Scottish history, was a 
descendant of the Scottish king, 
David I When Edward i tried 
to unite Scotland with England, 
Robert Bruce at first played a 
double game, sometimes swearing 
fealty to Edward, sometimes fight- 
ing under William Wallace, the 
Scottish patriot 

After the defeat and death of 
Wallace (1305), Bruce, who was 
living at the English court, began 
to plot with discontented Scots He 
went to Scotland, and murdered 
his cousin, the Red Comyn, in the 
church at Dumfries This deed 
made him the foe of Edward and 


the Church, and a fugitive mur- 
derer But with great daring he 
hurried to Scone, the crowning 
place of Scottish kings, where some 
of his friends crowned him Edward 
had earned away the Scottish 
crown and coronation stone to Lon- 
don, so Bruce was crowned with a 
golden circlet tom from the head 
of one of the saintly images m the 
church 

For seven years, Brace, although 
the crowned king of Scotland, was 
a fugitive, fleeing to the Highlands 
to escape the English, and there 
pursued by John of Lome, a kins- 
man of Red Comyn He suffered 
hardships and had narrow escapes, 
but was helped m all dangers by 
his own personal strength and by 
the faithfulness of a few friends, 
chief of whom was Sir James 
Douglas At one time Brace was 
forced to leave Scotland and take 
refuge on the lonely Rathhn Island 
off the Irish coast 

He returned to Scotland Again 
he was hunted through the glens, 
but he began to win a few victories, 
and each victory brought him fresh 
followers Once more the old King 
Edward I set out for Scotland, but 
he died at Burgh-on-Sands 

Now his chief foe was dead, 
Brace was able to take castle after 
castle from the English until only 
Stirling remain ed m their hands 
Then Edward u sent a huge army 
over the border, but Brace met and 
defeated it at Bannockburn (1314), 
and so Scotland maintained its 
independence In 1318, Brace cap- 
tured the border town of Berwick 

Bruce died at Car dross Castle on 
the Firth of Clyde (1329) after 
suffering for two years from leprosy 
His body was buried m the Abbey 
of Dunfermline, but his heart was 
embalmed, enclosed m a casket and 
taken by his friend, the brave Lord 
Douglas, to be buried in the Holy 
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Douglas hu. Is fonoaid the casket with Bruce's heart 


Land — for Bruce had so desired it 
But the heart never reached Jeru- 
salem Lord Douglas was slain in 
Spam in a battle against the Moors 
During the fighting he flung the 
casket forward, crying, “On, on, 
brave heart 1 who never turned 
back fiom the foe*” The casket was 
recovered and the heart was buried 
in Melrose Abbey 

BUD Plants’ leaves, flowers, and 
side branches grow from buds, 
within which the delicate young 
parts are protected while they 
develop Flower buds are protected 
by sepals The buds for the next 
year form m late summer and are 
covered by regularly arranged bud- 
scales The terminal bud is at the 
tip of the twig Lateral buds are 
arranged opposite one another in 
pairs, or in a spiral manner Each 
lateral bud grows in the axil of a 
leaf, that is, between leaf base and 
twig 

BUDDHA, Gautama Siddartha, 
was bom in India about 500 n c 
and is called the “Buddha,” which 
means “the enlightened one ” After 
a luxurious childhood he left home 


and spent years meditating in the 
jungle, then returned to preach a 
new way of living based on un- 
selfishness, chanty and good Jeeds 



Terminal and lateral buds 



thus Nirvana, the perfection of 
knowledge, is reached Like Hindu- 
ism, Buddhism preaches reincarna- 
tion — that every individual passes 
through many lives, sometimes, it 
may be, in the form of animals 
Buddhism died out in India, but is 
still found m surrounding countries. 

BUDDING is a form of grafting, 
used mostly with roses to put a new 
variety on to a more common type 
of rose-tree Instead of attaching a 
whole twig as in normal grafting, 
however, one bud only with a small 
piece of wood and bark attached is 
affixed to the stock It is inserted in 
a T-shaped cut previously made, 
and bound and waxed Evidence 
that the two are successfully united 
is produced by the swelling of the 
bud The operation, however, 
should only be earned out during 
the months of July and August 



Sht bark then insert bud 


BUDGERIGAR. Sec cage birds 
and parrot 

BUFFALO. See hooted mam- 
mals 

BUG is a term sometimes applied 
(especially m Amenca) to any in- 
sect, sometimes to one particular 



parasite, and correctly to an insect 
order m which all the members 
have mouth-parts adapted for pierc- 
ing and sucking Some can fly, 
but none has a pupal stage Water- 
bugs include water boatmen and 
pond-skaters, plant-sucking forms 
include frog-hoppers (cuckoo-spit), 
greenfly and other harmful aphids, 
while the bloodsucking bugs and 
lice are PARASITES 

BUGLE, a musical instrument of 
brass or copper, it has a very 
limited range of notes, but bugle 
bands are used by soldiers and boy 
scouts It is also used for giving 
signals. See page 405 
BULB, a food-stonng type of 
plant such as the daffodil, tulip, 
onion, etc A bulb is a special kind 
of bud consisting of a flattened stem 
from which grow both roots and 
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Bulb with its food store 


food-storing leaves, the latter pro- 
viding a larder for the plant’s 
growth and flowering in the spring 
Bulbs can be planted in pots or 
bowls indoors in a mixture of equal 
parts of leaf-mould, soil and silver 
sand. If there is no drainage hole in 
the bottom, fibre should be used 
Too much water will rot bulbs For 
the fust four or five weeks they 
should be kept in the dark Dark- 
ness encourages root growth and 
thus the roots become firmly estab- 
lished before the effect of the light 
begins to bring forth the shoot 
Garden tulips should be dug up 
after they have flowered and re- 
planted agam in the late summer or 
autumn Daffodil and narcissus 
bulbs are generally left in the ground 
for at least three years 
BULGARIA is a semi-mountain- 
ous republic around the Balkan and 
Rhodope Mountains, with large 
plains to the north and on the Black 


Sea coast It is mainl y an agricul- 
tural country, and gram, tobacco, 
sugar-beet, sunflower seed oil, 
grapes, prunes and attar of roses 
are the chief products The capital 
is Sofia See map of the Balkan 
PENINSULA 

BUNYAN, John (1628-1688), 
son of a tinsmith, was bom near 
Bedford, learned to read and write, 
and followed his father’s trade He 
fought on the Parliamentary side in 
the Cml War See Charles i His 
first wife turned his thoughts to 



Bunyan , preacher and tenter 


In 1653 he joined a Nonconformist 
church 

The restoration of 1660 brought 
legal measures against Noncon- 
formists, and Bunyan was sent to 
prison for preaching, where he 
remained till 1672 In prison he 
wrote Grace Abounding to the Chief 
of Sttmers, a deeply religious auto- 
biography Freed, he was elected 
pastor of his church But agam he 


95 



was imprisoned, and m his six ported The Surma Road links 
months in gaol he wrote part of Lashio with China The chief 
The Ptlgnms Piogieu (completed towns are Rangoon, the capital, 
by 1678), an allegory telling of and Mandalay, an important road 
the search of the soul for God in centre inland The people are 
the guise of a difficult and adven- related to those of indo-china 
turous journey He wrote other See map of India 
books, but of all his works this book, BURN. See 'first aid 

because of its strong feeling and BURNS, Robert (1759-1796), the 
good story telling, is the accepted son of a small farmer, himself 
favourite with boys and girls of to- worked as a farm labourer From 
day 1784 to 1788 he farmed with his 

BURKE, Edmund (1729-1797), brother and produced some of bis 
was a Dubliner who enteied Pariia- best literary work, “The Cottar’s 
ment, becoming one of its greatest Saturday Night,” “To a Mouse,” 
Liberal orators His political life “ To a Mountain Daisy " In 1786 
was devoted to the freeing of the he published his poems to earn 
House of Commons from the con- passage money to Jamaica As these 
trol of george hi and his friends , brought him fame, he lived in Edin- 
the improvement of relations with burgh for a time, very popular in 
the American colonies (though he society there In 1788 he married 
did not approve of their complete Jean Armour and settled on a farm 
independence) and with Ireland near Dumfries In 1789 he took a 
(especially the removal of restuct- position as exciseman, though his 
mg laws from the Irish Catholics), political sympathies nearly led to 
the removal of the East India Com- his dismissal m 1791 
pany’s control of Indian affairs , and In such a poem as “A Man’s a 

the abolition of the slave trade Man for a’ That” Bums expresses 

Some of his best speeches were and perpetuates the democratic 
made on American affairs, and he spirit of the Scots His fame rests 
opened the case against Warren chiefly on his songs and love lyrics, 
Hastings in 1788 In 1790 appeared some of which, like “The Baris of 
his Reflections on the French Revolu- Doon,” and '‘Comm’ through the 
turn, a movement which he de- Rye,” were set to folk tunes Other 
nounced songs include “Auld Lang Syne,” 

BURLESQUE, a comic mutation “Mary Moraon,” and “John Ander- 
of a serious work, or the comic son, My Jo,” all very famous 
treatment of a 



and teak are ex- Burlesque, the comic imitation of a serious subject 
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Robeit Bums, Scotland's poet 

BUTTERFLY and MOTH 
form the insect order Lepidoptera, 
the “Scale-winged,” their wings 
being covered with minute scales, 
overlapping like roof tiles, so thin 
that they break up white light into 
its constituent colours From the 
egg comes the larva or caterpillar, 
feeding on leaves or wood In its 
next stage, the resting stage, it is a 
chrysalis or pupa often covered by a 
silken cocoon, which the caterpillar 
spins round itself From this 
emerges the full-grown insect It 
has no jaws like those of the cater- 
pillar, but tubular mouthparts for 
sucking nectar, coiled like a watch 
spring Moths have squat bodies, 
then antennae are feathery and 
pointed, whereas butterflies have 
clubbed antennae Butterflies are 
on the whole more brilliantly 
coloured than moths, fly by day 
rather than night, and fold then 
wings vertically instead of hori- 
zontally 

Lepidoptera hibernate (sleep 
right through the winter) as cater- 
pillars, chrysalises, occasionally as 
adult insects, such as peacock or 


small tortoiseshell butterflies Most 
can be reared in captivity if given 
the nght food plant The larvae of 
some, such as cabbage whites on 
cabbage and tortnx moths on oak 
trees, do much harm 
BUTTONHOLES are worked on 
double material If the cloth is 
single, a piece of tape or material 
is secured at the back and the 

buttonhole worked through this 

double thickness The length of a 
buttonhole should equal the width 
of the button plus $ of an inch to 
cut the buttonhole, made the 
required length and position with 
two pins and crease tins line Fold 
the material through the centre and 
at right-angles to the creased line 
snip with the 

scissors at the 

centre of the 

fold, open, and 

cut to the re- 

quired length 
each side 
To work the 
buttonhole, slip 
the needle be- 
tween the folds 
(for a 1-inch 
buttonhole use 1 yard of thread) 
and bring it out at the inner end of 
the buttonhole on the wrong side 
Work a small back stitch and pass 
the needle to the right side Work 
tailors’ buttonhole 
stitch along the 
sides and round the 
round end Make 
several back stitches 
over the two end 
stitches, use button- 
hole stitch over the 
back stitches at 
right-angles to the slit For a but- 
tonhole with square ends, work 
both sides first Fasten each end 
with two bach stitches Cover the 
back stitches with buttonhole stitch- 
ing as before. 



Tailors’ 

buttonhole stitch 
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Working the 
buttonhole 
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BUTTONHOLE STITCH is an 
edging stitch The space between 
stitches should not be greater than 
the length of the stitch For the 
method of working, see blanket 
STI T C H . 

BUTTONS, TO SEW ON. For 
pierced linen buttons, pearl but- 
tons, and others similar, secure the 
cotton where the button is to be 
placed with back stitches on the 
right side Then stitch several 
tunes through the garment and 
holes in the buttons Finish by wind- 
ing the cotton several times round 
the shank (1 e the sewing threads) 
and bring the cotton to the wrong 
side, securing it with back stitches 

For unpierced 1 linen buttons, 



Seining on unpierced buttons 


secure the thread in the position the 
button is to occupy, and sew on by 
one of the methods shown 

BUZZER (or sounder) A current 
passes through an electromagnet, 
which attracts an iron armature 
inside, and pulls a spring until the 
armature has moved enough to open 
the contacts When this happens, the 
current through the electromagnet 
is stopped, and the armature, no 
longer attracted, is pulled back to 
its original position by the spring 
But this closes the contacts, enabling 
the current again to pass and the 
whole process is repeated The back- 
wards and forwards movement takes 
place at a high speed, and so the 
vibrating armature gives out a buz- 
zing sound (See picture under 
telegraphy ) Buzzers are used 
chiefly for the production of audible 
signals m telegraphic transmission 
See also bell (electric) 


BYRD, William (1543-1623), was 
one of the greatest and most versa- 
tile of the English composers of the 
time of Queen Elizabeth and James 
I. His church music contains mas- 
terpieces. He also wrote madrigals, 
“apt for voices or viols,” and was 
one of the earliest composers of 
keyboard music 

BYRON, George Gordon, Lord 
(1788-1824), the famous poet, was 
bom lame and his childhood was 
unhappy As a young man he travel- 
led, Greece touching his imagina- 
tion in its fight for independence 
from Turkish rule In 1815 he 
mamed but soon quarrelled with 
his wife and left England He lived 
m Switzerland and Italy, and 
records the beauty of these coun- 
tries in his Childe Harold, Cantos 
III and IV He died of fever while 
helping the Greek cause Among his 
works are The Prisoner of Chdlon, 
Don fuan and The Vision of Judg- 
ment 



Young Lord By ion 
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CACTUS, a member of a group 
of plants specially adapted to desert 
conditions The leaves are reduced 
to spines, so that they do not give 
off the water which the swollen 


LEAVES 
REDUCED 
TO SPINS 


STEM 
SWOLLEN TO 
STORE WATER 


Cactus adapted to the desert 

stems store Some bear large and 
brilliant flowers 

CADDIS-FLY, an order of in- 
sect in which the adult resembles 
a small moth or fly, while the larva 
lives in ponds or rivers Each larva 
protects its delicate body by making 
itself a case of fragments of leaf, 
stick, stone or shells, according to 
its species 

CADENZA, literally a “cadence,” 
it has now come to mean the 
opportunity given by the composer 
to the performer of a concerto to 
show off his technical powers in a 
solo passage In earlier days, per- 
formers were expected to extem- 
porize the cadenza, but non com- 
sers generally write the notes to 
played 

CAESAR, Gams Julius (about 
102-44 b c ), the greatest of Roman 
generals and rulers, after an ad\ en- 
turous career was elected Dictator 
of rome where he effected much to 



the improvement of the aty As 
commander of the army he sub 
dued Gaul, part of Britain and thi 
whole of Italy, establishing the 
Roman tradition throughout much 
of Europe He was murdered bj 
Brutus and Cassius, two of his 
political opponents 
CAGE BIRDS Canaries, bud 
gengars and parrots will bve hap 
pily in small cages, but an aviar) 
is much more fun, both for yourself 
and the birds The best way ib to 
build it along a south wall At one 
end you must have a roosting shel- 
ter with a sloping roof, water- 
proofed with tarred felt It must be 
draught-proof, well creosoted, and 
well hmewashed inside twice a year 
Plant young trees and shrubs in 
pots sunk in the floor of your aviary 
These can be renewed or taken out 
at intervals for a rest Don’t forget 
to arrange a number of perches and 
swings so that the birds can get 



Julnis Caesar, ruler of Rome 
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plenty of exercise Nesting 
boxes should be hung in 
quiet corners out of 
draughts and direct sun- 
light They should be liber- 
ally supplied with nesting 
material — dried moss, dried 
bents and grasses as well as 
“cow’s hair," which is really 
doe’s hair. Have a drinking 
fountain constantly supplied 
with fresh, clean water and 
hang your seed boxes and 
food trays where mice can- 
not get at them A piece of.; 
cuttlefish bone hung near a * 
perch is also popular Re- 
member to give your birds a 
shallow dish of water, 
changed daily, to bathe in 
Canaries and other Finches 
should be fed on a mixture of three 
parts canary seed, one part linseed 
and two parts summer rape, with 
half a teaspoonful of patent egg food 
(per bird) once a week, together 
with plenty of fresh greenstuff — 
lettuce, dandelion, groundsel, etc, 
and wild seeds — plantain, teasel, 
grass-heads, etc , m season 

Tanagers should be fed on equal 
quantities of powdered biscuit, 
ants’ eggs and dried flies, just 



MAIN AVIARY COVERED WITH 
J In MESH WIRE-NETTING 


ENTRANCE 



6 In WOODEN BATTEN OR STRIP 
OF CORRUGATED IRON 

Aviary for cage birds 

moistened with milk and sugar and 
npe, sweet fruit and live insects 
Budgerigars and WaxbtUs eat 
much the same food as canaries. 


Cage birds make affectionate pets 


though they need additional live 
food such as meal-worms, flies and 
spiders 

Parrots are strict vegetarians, as 
a rule, and should be given parrot 
seed mixture, sunflower seeds, npe 
fruit and sometimes biscuits and 
bread — but not buttered bread 
They need plenty of gntty sand 
and a chunk of hard wood to keep 
their beaks in condition. 

Jackdaws prefer being given the 
run of the house and yard though 
they can be happy m an aviary if 
it is laige enough They will 
flourish on table scraps and greens, 
but they should have a proper meal 
of shredded meat or liver every two 
or three days 

Never keep a wild bird in a cage. 
It is stupid and cruel, and there 
are plenty of domesticated breeds 
that make tame and affectionate pets. 

CAKE-MAKING. The chief 
rules for making and baking cakes 
are. (1) The oven should be heating 
while the cake is being mixed (2) 
Tihb should be greased, and fruit 
and other ingredients prepared 
before the actual making begins 


(S) For shortening the cake, Urd 
or dripping is used for very plain 
cakes, butter, margarine, or butter 
and margarine mixed, for others 
(4) For very plain cakes the fat is 
rubbed into the flour as for pastry 
For richer cakes the fat ana sugar 
are creamed together with a wooden 
spoon For sponge cakes the eggs 
and sugar are beaten until creamy 
in a basin which has been warmed 
with hot water and then dried 
Occasionally the butter or margarine 
is melted before being added The 
first mixing is important and must 
not be scamped (5) The consis- 
tency of a large cake should be such 
that the mixture will drop easily 
from a spoon, for small cakes it 
should be staffer, and for rock cakes 
it should be stiff enough to form 
little heaps on the baking tin (6) 
Large cakes are baked m a moder- 
ately hot oven, allowing one hour 
per pound, small cakes in a moder- 
ately hot oven for twenty-five to 
thirty minutes, rock cakes in a hot 
oven for twenty to twenty-five 
minutes (7) A cake is done when it 


u brown and firm, and when a 
skewer put into the mixture comes 
out clean 

CALCULATING MACHINES 
carry out such operations as addi- 
tion and multiplication, subtraction 



Calculating machine far the office 


and division mechanically by a 
system of gear wheels The result 
appears in a window on the machine 
or is automatically printed on paper 
Very elaborate devices, some of 
which are worked by electricity, 
have been constructed by scientists 
for use m the laboratory, to solve 
equations too difficult for the 
human mind to grapple with 
CALCULUS. See mathematics 
CALORIE See heat 
CALVIN, Jean (1509- 
1564), a leader of the RE- 
FORMATION, was a French- 
man who lived in Geneva 
from 1536 His faith was 
that God is the source of 
all good, the first man was 
made in His image, and 
because Adam transgress- 
ed, sin attaches to e\ery 
man The doctrine of Cal- 
vinism insists upon per- 
sonal, individual salvation, 
demanding that men shall 
know what is the will of 
God, and shall carry it out 
Only the qualities of right- 
eousness, integrity and 
purity are acceptable to 
Him Cahmism is a stem 
form of religion, but won 
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many adherents, principally in the British section forming part of 
Holland and Scotland Nigeria, and the French section 

CAMEL See domestic animals, forming part of french equatorial 
hoofed mammals and transport africa See map of Africa 



Parts of a camera — note horn the image is reversed 


CAMERA, an apparatus for CAMOUFLAGE. Many a nim als 
taking photographs It consists of have markings or structures which 

a light-proof box with a lens at make them either resemble another 

one end and a place for a plate or animal or plant, or render them 

film with a surface sensitive to light almost indistinguishable from their 

at the other end The distance of background A leopard may be 

the sensitive surface from the lens practically invisible against the 

is so arranged that the image of, dappled sunlight of a forest Some 

say, a person falls just on the sensi- caterpillars look almost exactly like 

tive surface In many cameras this twigs on a branch, some butter- 

is done by having the box of flies like leaves, while chameleons 

variable length with “bellows” and frogs may change colour 

aides To control the length of time according to their surroundings 

that the hght is allowed to fall on Some fishes and birds blend with 

the sensitive surface, a shutter is their backgrounds Many northern 

placed over the lens this opens animals, such as the Arctic fox, hare 

for exact periods of tame varying and weasel, acquire white fur in the 

from a thousandth of a second to winter snows The stoat changes 

two seconds A “stop” which cuts its coat in winter and its fur is 

down the exposed area of the lens then known as ermine See also 

is also fitted to allow varying mimicry 

amounts of hght to enter In the Camouflage is also the treatment 
viewfinder can be seen what is of the surface of an object, budding, 

before the lens See photography vehicle or ship with paint or other 

CAMEROONS, a former Ger- material such as netting so that an 

man West African territory now observer is deceived as to the true 

under French and British mandate, shape, position or movement of the 
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object It is mainly used in wartime 
with a view to hiding ships, guns 
and men, and disguising factories 
so that they are invisible from the 
air 

CAMPING out in the open can 
be combined with hiking and 
cycling, but where the camper 
has to cany his kit with him during 
the day it is essential that such kit 
should be as light as possible 
Certain shops specialize m articles 
for the camper and simple light- 
weight tents with telescopic poles 
can be obtained. You also want a 
hght oiled fabric groundsheet to 
keep out the damp, and a sleeping 
For cooking, a primus stove 
replace a fire, you also need 
aluminium cooking utensils, plastic 
cups and plates, knife, fork and 
spoons Then you will want a 
canvas bucket for getting fresh 
water from a house (the safest plan), 
a wash basm, and a torch for the 
tent, in addition to the other 
articles necessary to any hiker or 
cyclist 

Pitch your tent on a dry sheltered 
spot, the opening facmg away from 


the wind Keep the site tidy, 
remembering that it is your duty to 
leave it as clean as you found it 
In wet weather remember not to 
touch the outside fabric of the tent, 
otherwise it may let in water at that 
point It is best if the site is near 
(but not under) trees, from which 
you can obtain really dry sticks for 
lighting your fire, which may have 
to be sheltered by a windbreak. 
See that the fire cannot set hght 
to grass or bracken Cooking can 
be done with the pots on two 
bricks or hanging from fresh green 
sticks which won’t bum Racks for 
holding utensils and articles can 
be improvised from sticks and 
branches 

Campere staying for a consider- 
able period at any one site should 
use a stronger and heavier tent, 
more and heavier kit including a 
stout rubber groundsheet and a 
special box for food, and should 
dig a proper latnne and a grease 
pit for muck and rubbish 

There is an organization for 
campers which provides members 
with lists of suitable sites together 
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with much other useful information 

Camping out affords an excellent 
opportunity to get to know nature, 
and some previous knowledge of 
plant and animal life can add 
enormously to one’s enjoyment of a 
camp mg holiday 

CANADA is a self-governing 
dominion of the British common- 
wealth, containing most of the 
northern part of north America 
The north stretches into the Arctic 
Circle The Rocky Mountains of 
the west slope to the great central 
prairies, which have the Great 
Lakes on their southern border, 
m the north-east is the Canadian 
Shield, a barren area of old hard 
rock with poor soil The country 
is almost divided by Hudson Bay, 
which stretches from the Arctic 
Circle down to Ontario The people 
are mostly of British descent, with 
a large French-speaking population 
in Quebec Province The Canadian 
National and Canadian Pacific Rail- 
ways link the east and west coasts 

The Mm itime Provinces the 
chief products are timber from the 
forested uplands of New Bruns- 
wick, apples from Nova Scotia and 
dairy produce from Prince Edward 
Island Halifax is an important ice- 
free port 

St Lawrence Valley and Lake 
Peninsula Quebec Province, on the 
banks of the St Lawrence, is a 
region of lumbering, dairy farming 
and fruit growing It has a large 
paper industry Quebec, the capital, 
is an important port and railway 
centre, and Montreal, the largest 
town, is an industrial area and a 
centre of the great Canadian gram 
trade 

Ontario, on the Great Lakes, is 
the chief manufacturing area of 
Canada Gold, silver, and nickel 
are mined On Lake Ontario is 
Toronto, capital of the Province, 
and Ottawa, capital of the Dominion 


prairies, vast grasslands, m the 
provinces of Alberta, Saskatchewan, 
and Manitoba, grow huge quantities 
of gram In the ranching country of 
Alberta cattle and sheep are reared 
Winnipeg is a great railway centre 
and wheat market The capitals are 
Edmonton, Regina and Winnipeg, 

The Western Highlands contain 
British Columbia and part of 
Alberta Dense forests clothe the 
mountain slopes, but dairy farming 
and fruit growing are carried on m 
the southern valleys, and salmon 
fishing in the Fraser River Else- 
where mining and lumbering are 
the chief occupations The chief 
towns are Vancouver, and Victoria, 
capital of British Columbia. 

North-West Temtoncs are a bar- 
ren region of tundra reaching into 
the Arctic Some gold-minmg is 
earned on m the Yukon area, 
but elsewhere Eskimos are the sole 
inhabitants 

Although the population of the 
dominion is only 11 J million, 
Canada is now one of the world’s 
greatest manufacturing countries, 
and largest exporter of wheat, 
paper, nickel and asbestos 

History The coast 'of Canada 
was sighted by John Cabot m 1497, 
but the first European to explore 
the great River St Lawrence was 
a Frenchman, Jacques Cartier 
(1534) Early m the 17th century, 
French settlements were made in 
Acadia (now the Maritime Pro- 
vinces) and at Quebec and Mon- 
treal on the St Lawrence In 1670, 
the Hudson’s Bay Company was 
founded by Prince Rupert, cousin 
of Charles II, and English trading 
posts were set up around Hudson 
Bay Rivalry between English and 
French fur traders was part of the 
struggle between Britain and France 
which lasted until the 18th century 

During that time the two coun- 
tries were almost continually at 
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Map of Canada, shototng the provinces, lakes and mountains 


war In 1713, by the Treaty of 
Utrecht, Acadia was ceded to 
Britain, and renamed Nova Scotia 
(New Scotland), and Halifax was 
founded m 1749 The siege of 
Quebec by General Wolfe (1759) 
ended with a battle on the Heights 
of Abraham in which both Wolfe 
and the French general, Montcalm, 
were killed But the victory was 
with the British, and by the Treaty 
of Paris (1763) the whole of Canada 
— which the French king called “a 
few miles of snow”— became a 
British possession 
The American War of inde- 
pendence (1775-1783) failed to 
draw the French-Canadians from 
their new allegiance to the British 
Crown, when the new Umted 
States was bom, many British col- 
onists, known as Loyalists, who 
did not wish to be cut off from 
Britain, moved to Canada They 
found new homes m the scantily 
peopled districts of Manitoba, 
Ontario and New Brunswick, and 


their arrival was of great advantage 
to Canada 

On the Pacific side of Canada, 
British Columbia became a Crown 
Colony in 1858, and was later 
united with Vancouver Island By 
the British North America Act of 
1867, the Canadian provinces were 
umted to form the Dominion of 
Canada — the first dominion m the 
British Empire — with the right of 
self-government In 1869, the ter- 
ritory of the Hudson’s Bay Company 
was purchased by the Government 
and transferred to the newly formed 
dominion But the Company still 
holds trading-posts and carries on 
business as it did in Pnnce Rupert’s 
days 

Each province has its Provincial 
Assembly, and sends representa- 
tives to a Federal Parliament which 
meets at Ottawa The Gotcmor- 
General represents tht King Bj 
the famous Statute of \\ estmmster 
(1931), Canada and other British 
Dominions became free and indt- 
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pendent nations in the British 
Commonwealth, equal in status to 
Britain and united by a common 
loyalty to the Crown Canada has 
now become one of the most 
important of the smaller powers of 
the world, and she has dose rela- 
tions with the United States, her 
neighbour 

CANAL, an artificial waterway 
used by barges and other craft for 
the transport of heavy goods 
Canals are still widely used, and 
are a cheap, but slow means of 
transporting such goods as coal, 
sand and bricks Since they may 
have to climb over slopes well 
above sea level, canals must be cut 
up into lengths at different levels, 
separated by locks These are pairs 
of gates with water valves or sluices , 
the barge moves into the space 
between the gates, the gate behind 
is locked and the sluice m front 
opened, so that water pours in, or 
out, as the case may be, until the 
water level in the lock is the same as 
that in the stretch of water ahead 
Then the gate ahead is opened and 
the barge goes forward Water for 
canals is drawn from rivers and 
springs At the top or summit level, 
water is collected from all the 


mountain streams and lakes, some- 
times it must even be pumped up 
from lower levels to fill the canal 
to the depth required 

The Panama Canal, 50$ miles 
long with three sets of double locks, 
provides a route from the Atlantic 
to the Pacific which avoids the 
Cape Horn route round the south 
of South America The Suez Canal, 
100 miles long with no locks, 
saves nearly 4,000 miles on the sea 
voyage to the East from northern 
Europe The Kiel Canal, 61 miles 
long with no locks, provides a short 
route between the Baltic and North 
Sea The Manchester Ship Canal 
m England, 35$ miles long, con- 
nects Manchester with the Irish 
Sea The Amsterdam Canal in 
Holland, 15$ miles long, provides 
a short route from Amsterdam to 
the North Sea The Sault Ste 
Mane Canals in Canada avoid the 
rapids between Lakes Superior and 
Huron The Welland Canal in 
Canada avoids the Niagara Falls 
between Lakes Erie ana Ontario 
The Caledonian Canal in Scotland 
connects several lochs between 
Inverness on the east coast and 
Fort William on the west coast 
CANARY. See cage birds 



In a canal lock the water level can be made to use or fall as required 
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CANDLE The material of a 
modern candle is a mixture of 
paraffin wax and stearic acid made 
from tallow The wick is specially 
woven cotton The wax melts, and 
runs up the wick, where it turns to a 
vapour which bums 
CANDLE POWER The bright- 
ness of a light is measured by com- 
paring it with a certain standard 
candle Consequently we say a 
lamp has 1,000 candle power if 
it is equal m brightness to 1,000 
candles See photometer 
CANON comes from a Greek 
word meaning “rule ” It has three 
meanings connected with religion 
(1) the laws of the Church, (2) a 
pnest who serves at a cathedral, 
(3) the list of books chosen for 
inclusion in the Bible 
In music a canon is a song or 
instrumental piece in parts, in 
which a tune having started is 
followed after an interval by a 
shadow or echo of itself A round, 
like “Three Blind Mice,” is a 
simple^ type of canon 
CANON (Canyon), a deep, nar- 
row valley with almost vertical 
sides, found in western North 
America where rivers flow across 
rainless regions to reach the sea 
The Grand Canyon of the Colorado 
River in the United States is 200 
miles long and 7,000 feet deep in 
places 

CANTATA, a work for chorus, 
with or without soloists and orches- 
tra, meant to be performed without 
stage action or scenery 
CANTILEVER A beam is said 
to be used as a cantilever if it sup- 
ports a load on an overhanging end 
and is itself supported m the middle, 
the load being balanced by weights 
at the other end of the beam Most 
cinema and theatre galleries are 
cantilevers See bridge 
' CAPE, in geography, a headland 
or comer of land jutting boldly into 



Cape jutting into the sea 


the sea, e g Lizard Point in 
Cornwall and Beachy Head in 
Sussex 

CAPILLARY ACTION which 
causes liquids to rise in capillaries, 
l e narrow tubes, results from the 
attraction between the molecules 
themselves of the liquid (see SUR- 
FACE tension) and their adhesion to 
the capillary wall If one end of a 
porous substance (one full of holes), 
such as blotting paper, is placed in a 
blob of ink, the ink will rise up the 
substance Similarly, moisture with 
plant food dissolved in it will 
ascend the tiny channels in the 
stem of a plant 

CAPITAL is used in many 
senses In economic theory, capital 
is an essential factor in the pro- 
duction of wealth If on Robinson 
Crusoe’s Island, Robinson Crusoe 
builds himself a boat, then he can 
catch more fish He can increase 
his wealth If be saves seed to 
plant for the next year’s harvest, 
then his boat and his seed are part 
of his capital Britain’s capital con- 
sists of her roads, railways and air- 
ways, her ships and dockyards, her 
mines and machinery ith this 
capital she is able to produce more 
and increase her wealth These 
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would make up her material capital. 
The knowledge of how to use the 
machines, engines and planes would 
be her non-matenal capital For 
what is the use of her ships or 
planes if no one knows how to use 
them? 

There are more restricted uses of 
the term capital Financiers use 
capital to mean the money available 
for loans The use of money is 
bought and sold m the capital 
market, money can be borrowed, 
or its use bought, for short or long 
periods This money is generally 
used to assist production The bor- 
rower may buy a new machine with 
which he hopes to produce more 
and so pay off the loan as well as 
the interest for the use of this money 
There is also a commercial use 
of the term capital, as for example 
in the capital of a company Every 
joint stock company is formed with 
authorized capital, the amount of 
which is stated m the memorandum 
of association Capital in this sense 
is the amount of money subscribed 
by the shareholders 

In an even more restricted sense, 
bookkeepers and accountants will 
use the term capital as signifying 
the excess of a company’s assets 
over its liabilities The capital of a 
company will consist also of its 
goods, its machinery, property, 
patent rights and its goodwill 
An industrial system is known as 
a capitalist system when the owners 
of the capital or means of produc- 
tion are the relatively few who 
employ other people with little 
property or capital When the state 
owns the capital and employs the 
people, it is a socialist system 
CARBIDE, CALCIUM, is made 
in an electric furnace from coke 
and lime It is a grey, stony solid 
which gives off the inflammable gas 
acetylene when treated with water, 
and some bicycle lamps use it 


CARBOHYDRATES are a group 
of substances composed solely of 
carbon, hydrogen and oxygen, and 
forming the chief energy-producing 
elements in food Common exam- 
ples are starch and sugar See diet 

CARBON is one of the most 
important elements, the basis of 
all organic materials and essential 
for living creatures Its common 
and more or less pure forms are 
diamond, graphite, lampblack and 
coal When heated strongly m air 
all these burn to form a gas carbon 
dioxide, and give out much heat 
energy. 

CARBON DIOXIDE is a gas 
formed by burning carbon It is 
also given out m the breath of 
living animals and plants It is 
denser than air, puts out a flam e 
and turns lime-water milky Many 
drinks contain dissolved com- 
pressed carbon dioxide, which gives 
a pleasant sharp taste to the liquid 
See ice (dry) 

CARICATURE, a drawing of a 
person, in which certain physical 
characteristics are exaggerated in 
order to make the drawing grotesque 



Caricature 


or comic Such drawings often form 
the basis of the humorous and poli- 
tical cartoons appealing in the press 
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Letou Carroll, children's author 

CAELYLE, Thomas (1795-1881), 
was a Scottish schoolmaster who 
turned essayist, historian, lecturer 
and biographer He settled in 
Chelsea ana became a resounding 
voice of the Victorian era In 1835 
he wrote the first part of his French 
Revolution , it was accidentally burnt 
while in the possession of John 
Stuart Mill, but Carlyle rewrote 
it It is a striking work — better 
literature than history — written 
with the colour and rhetorical 
emphasis which Carlyle made his 
own, and which none successfully 
imitated Carlyle was interested in 
political and economic problems, 
and developed a contempt for 
democratic rule and an ov er-simple 
faith in the "strong man ” On 
Heroes and Hero-Worship and Past 
and Present contain much of his 
social outlook He edited Crom- 
well’s speeches and letters, and 
spent fourteen yeans on a history of 
Frederick the Great 

CAROL, a joyful religious sea- 
sonal song implying the idea of 


open-air dancing, and so hat mg a 
jolly rhythm and a good deal of 
secular feeling in it Carols are 
associated with Church festivals 
such as Christmas or Easter, but 
were perhaps intended more for 
performance outside the church 
CARROLL, Lewis (1832-1898), 
was the pen-name of Charles 
Lutwidge Dodgson, a lecturer in 
mathematics at Oxford from 1855 
to 1881 He was fond of children, 
and wrote his celebrated Alice's 
Adventures tn Wonderland and 
Through the Looking-Glass for the 
small daughter of friends Some of 
the curious words he invented, such 
as "chortle," have been adopted 
into th e lang uage 
CARTIER, Jacques See CANADA 
and exploration- 
CASE See grammar 
CASPIAN SEA, a large inland 
sea lying between Europe and 
South-West Asia See map of ASIA 
CASSOWARY. See ostrich 
CASTOR OIL is an oil extracted 
from the seeds of the castor oil 
plant It is used for lubrication and 
as a purgative 

CAT, a family of flesh-eating 
mammals including the lion and 
leopard of Africa and India, the 
tiger of India and the Far East, 
the jaguar and puma of Central and 
South America, and the widely 
distributed lynxes All ha\e claws 
which can be withdrawn into 
sheaths They walk silently on 
their padded toes, stalking their 
prey by night The larger cats roar 
True wild cats still live in the 
Scottish Highlands and Wales 
Domestic cats are demed from 
several species of wild cat, includ- 
ing an Egyptian form Some 
favourite breeds, among very many , 
are long-haired Persians, tailless 
Manx cats, British Blues, and the 
Siamese which have black ear-tips 
and paws and blue eyes Cats are 
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useful in destroying rats and mice 

CAT AS A PET. Cats can be 
just as intelligent as dogs, but 
remember that they have a self- 
sufficiency that must be respected 
Don’t expect a cat always to be 
ready to fall m with your wishes, 
as a dog is 

Cats should have a box or basket 
of their own One of a reasonable 
size with short legs to keep it from 
floor-draughts is best Lme it with 
several layers of brown paper and 
fold an old blanket into a snug 
mattress This can be shaken out 
at regular intervals, which helps to 
keep away fleas 

All cats, whether m town or 
country, should have m some 
retired comer a box of sand or 
sifted ashes which is changed every 



Siamese cat, a popular breed 


day or so Cats are very clean and 
particular m their habits, but no cat 
will use a wet, smelly, neglected 
sanitary box 

Give them two meals daily — 
bread and milk m the morning and 
a meat meal (occasionally raw) with 
greens and gravy at night Kittens 
will need extra milk Feed them at 


regular intervals and do not let the 
food he around to get dusty and 
infected Hungry cats are bad 
mousera, remember, so don’t try 
to starve your cat into catching 
mice I Never give cats raw offal 
it must be cooked to destroy any 
lurking parasites If your cat lives 
in town you must grow cocksfoot 
grass for it as a general medicine 
and tome You will have to make 
successive sowings to maintain a 
continuous supply of grass 
Long-haired cats need brushing, 
especially when the spring and 
autumn coats appear Any cat 
welcomes grooming, since it eases 
its own share of the toilet 
Never lift a cat or, particularly, a 
kitten, by the armpits This can 
cause serious displacement of the 
organs and it may die Lift gently 
by the scruff of the neck and sup- 
port the weight with the other hand 
Common ailments are canker in 
the ear, worms and influenza Cure 
the first by clearing the ears with 
warm oil and boracic lotion, the 
second with powders that you can 
get from any chemist, but for any- 
thing else consult a vet 
CATALYST, a substance which, 
■without itself undergoing any ap- 
parent change, helps a chemical 
reaction to proceed rapidly in other 
substances 

CATCH CROPS are quick-grow- 
ing crops like lettuce, radish, spring 
onions, and mustard and cress, 
which are usually sown when the 
ground has been cleared of the 
mam crop, and before the growing 
season has ended Catch crops of 
carrot and beet may also be sown 
between the rows of the main crops 
and pulled for imm ediate use before 
they are fully gr o w n 
CATERPILLARS and SILK- 
WORMS, KEEPING. Be sure to 
notice what kind of plant you found 
your caterpillar on and feed it on 
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fresh sprigs of that plant. Stick the 
sprays in earth at the bottom of an 
empty aquarium or large jar and 
replace them as they fade Keep 
the jar clean and cover it with per- 
forated zinc or coarse cloth cater- 
pillars need air 1 Have a dry twig 
permanently stuck m the earth for 
the caterpillar to spin its cocoon on 
When it does so, remove the green- 
stuff and store the jar, lightly 
covered, m a cool, dry, dark place 
until the spring 

Silkworm’s eggs can be bought 
m spring Keep them m a well- 
ventilated box until they hatch, then 
feed the young caterpillars on let- 
tuce or, preferably, mulberry leaves 
Treat them as you would any other 
caterpillars When the silkworm 
retires to a comer to spin its cocoon, 
place it m a cone made from a 
twist of paper You can spin the 
silk off the cocoons on a winder 
which you can buy at a pet shop 

If you have to lift them at any 
time, do so with a large water- 
colour brush Your fingers are not 
delicate enough 

CATHOLIC CHURCH (of 
Rome) is the Christian Church 
whose head is the Pope, or Bishop 
of Rome Its services are in Latin 
and its central service is the Mass 
It brought Christianity to the 
British Isles, the Protestant Christ- 
ian Churches being formed follow- 
ing the reformation Roman Catho- 
lics believe that the Pope is 
infallible when officially teaching 
faith or morals, and that their 
Church is the only true Church of 
Christ 

CATHOLIC EMANCIPA- 
TION. Many people m the 17th 
century — after the Protestant and 
Puritan revolutions — feared that 
Roman Catholics would be enemies 
of the State, and Acts of Parliament 
were passed to prevent them having 
any share m public affairs The Test 



Catkins of the alder tree 


Act of 1673 prevented Roman 
Catholics (as well as Protestant 
Nonconformists) holding any public 
offices, the Disabling Act of 1678 
prevented any Roman Catholic 
sitting m either House of Parlia- 
ment The Test Act was not 
repealed till a century and a half 
later, in 1828 The following year 
a popular Irishman, Daniel O’Con- 
nell, was elected Member for 
County Clare, but being a Roman 
Catholic was unable to take his 
seat The Duke of Wellington, 
who was Prime Minister, was faced 
with threats of an Irish Rebellion, 
and then the Catholic Emancipa- 
tion Act was passed (1829), adroit- 
ting Roman Catholics to Parlia- 
ment and to most public offices 
The few restrictions that remained 
have since been removed, and they 
may now hold any office except 
that of sovereign, regent (when one 
exists), Lord Chancellor, or the 
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Lord High Commissioner to the mg clinker Mixed with water tha 
Chur ch of Scotland powder sets to a hard See 

CATKIN. Hazel, alder, willow, concrete 
poplar, birch, oak and many other CENSORSHIP a the exerase of 
trees bear clusters of flowers, often control over news, books, plays, 
hanging in loose tassels called cat- films, so as to prevent anything 
kins Each single flower has either unworthy from appearing Democ- 
stamens or a pistil, and none have raoes must be careful to see that 
sepals or petals, since they are censorship, if it exists at all, is not 
pollinated by wind The male cat- used for political ends, such as that 
kins (with stamens) and the female of maintaining m power a particu- 
(with pistil) may grow on the same lar government or form of govem- 
tree, eg hazel, alder, or on ment In time of war, censorship 
separate trees, as in willows must ensure that nothing of unport- 

CAVALIERS. See Charles i ance leaks out to the enemy 

CAXTON, William See edwabd CENSUS, the official counting 
rv of the population in a country 

CELEBES. See bast indies In Britain a census has been taken 
CELL, the unit of which all every ten years from 1801 to 1931 
plant and animal bodies are com- On these occasions every house- 
posed Cells are made of a complex holder must enter on a census paper 
substance called protoplasm, and the names, ages, occupations, etc „ 
contain a central part called the of all those staying in tne house on a 
nucleus given date 

Everything alive begins as a CENTAURS, according to 
living single cell, which multiplies classical mythology, are a race, 
by dividing itself Thus cells of having the lower part of their body 
different types are formed, some a horse and the upper part a 
capable of building up muscle, man 

others tissue, others bone, others CENTIPEDE means “hundred 
akin and so on See amoeba feet ” Several forms of centipede, 

CELLO. See violoncello with numerous, but not exactly 100 

CELLULOID is one of the oldest feet are found in gardens, where they 
plastics, made from camphor and are useful in eating smaller destruc- 
cellulose which has been treated trve animals They, and the plant- 
wrth acid It is easily moulded and eating millipedes, are arthropods 
coloured, but highly inflammable relate d to i nsects 
CELLULOSE is a carbohydrate CENTRAL AMERICA consists 
which forms the greater part of the of six republics, Guatemala, costa 
cell wall of plants Prepared from rica, Honduras, Nicaragua, salva- 
wood pulp, cotton and flax fibres, it dor and panama, the 10-mile 
is the raw material for the manufac- wide panama canal zone, and the 
ture of paper, celluloid, explo- colony of British Honduras The 
sives, artificial silk, and many hot forested lowlands are damp and 
kinds of varnish unheal thy, so most of the white 

CEMENT is any material having people live in the cooler highlands 
strong adhesive powers The name, Their language and customs are 
however, is usually used for Port- Spanish Exports include cocoa, 
land cement, a suostance made by coffee and bananas from plantations 
strongly heating together day and owned by white people, and maho- 
chalk and finely grinding the result- gany, logwood and chide from the 
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Map showing Central America , Mexico and the West Indies 


forests Chide is the sap of a tree 
from which chewing-gum is made 
Indians grow maize and beans on 
the plateau for their own food 
Communication between the states 
is largely by sea, but they are now 
connected by the Inter- American 
Highway The only populous area 
is Colon, Panama City, and the 
Canal Zone, aUS naval base 



Fine example of cei amics 


CENTRAL HEATING. See 

RADIATOR 

CENTRIFUGAL PUMP. See 

PUMP (FIRE) 

CERAMICS is the name given to 
a large number of products and 
crafts which have to do with the use 
of clay, or similar materials, all 
forms of pottery — vases, bowls and 
tiles, china-ware, and so forth — 
which have to be baked in a kiln and 
then glazed The making of pottery 
and its decoration is one of the 
oldest and most honoured of crafts, 
and one which at once calls to mind 
Josiah Wedgwood, who founded a 
works in Burslem and a large factory 
at Hanley in the 18 th century and 
advanced the art and craft of pottery 
making in England 
CERBERUS, m classical my- 
thology, is the three-headed dog 
that guards the entrance to hades 
CEREALS are a group of plants < 
belonging to the grass family, which 
are cultivated to yield gram Wheat, 
barley, oats, maize, rye, nee, millet, 
etc , are sown as crops Many 
varieties of each, differing in amount 
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and quality of grain, ability to resist 
disease, etc , have been produced by 
sel ectiv e breeding 
CERES, in classical mytho- 
logy, is the goddess of agriculture 
and crops See also proserpint 


CERVANTES, Miguel de (1547- 
1616), the creator of the world- 
famous Don Quixote who, his wits 
disordered by too many romances of 
chivalry, sets out with his prosaic 
comic squire, Sancho Paiua, to seek 
adventure like a true knight-errant 

CEYLON is a British Dominion, 
an island off the tip of India Wide 
lowlands surround central high- 
lands, and nee, copra, tea, rubber, 
and cacao are produced in the south- 
west Other products are ebony 
and satin wood, sapphires, and 
graphite The capital is Colombo 
See map of India 

CHAIN STITCH. Jom the thread 
at the nght-hand end of the line 
Bung the thread forward and hold it 
down with the thumb Insert the 
needle into the same hole again and 
bring it out a little farther along the 
line, keeping the thread under it 
Pull the thread through and repeat 
(See 1) 

For tn lapped chctm stitch, work a 
row of chain stitch as described 
above, with another thread, work 



Three hmds of cereal 


over and over into each stitch with- 
out taking up any material (See 
2 ) 

For detached chain stitch, work 
single chain stitches in a decorative 
way The method of working is the 
same as for chain stitch, but tie each 
single stitch down with a tiny 
stitch (See 3 ) 




9 0 9 © 


Cham stitch, whipped cham stitch, and detached cham stitch 
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CHALK is a soft rock, largely 
calcium carbonate, formed from the 
deposited skeletons of minute sea 
animals It absorbs water and is 
slightly soluble if the water contains 
dissolved carbon dioxide Black- 
board chalk is calcium sulphate 
which has been powdered and then 
compressed French chalk is mag- 
nesium silicate. 

CHAMBERLAIN. Joseph Cham- 
berlain was bom in London m 1836 
His father was a well-to-do business 
man On leaving school, Joseph 
spent a short time in his father 1 8 
office, and then joined his cousin, 
Joseph Nettlefold, m a screw 
factory m Birmingham. His keen 
business ability brought him great 
success, and he was able to retire 
with a fortune at the age of thirty- 
eight 

He devoted himself to municipal 
affairs, and was Mayor of Birming- 
ham from 1873 to 1876, during 
which time slums were pulled 
down and replaced by wide, paved 
streets, while an art gallery, a fine 
library, and public recreation 
grounds were opened Chamberlain 
took great interest in the welfare of 
Birmingham University of which he 
was the first Chancellor 

In 1876 Chamberlain entered 
Parliament as a Liberal, but as he 
did not agree with Gladstone’s plans 
to give Home Rule to Ireland, he 
became the leader of the Unionists 
He held many important offices, 
including that of Colonial Secre- 
tary After the Boer War (1899- 1902) 
he visited South Africa, and did 
much to bring about more friendly 
feelings In 1906, he retired from 
active public life on account of ill- 
health, and died in 1914 

Sir (Joseph) Austen Chamber- 
lam, eldest son of Joseph Cham- 
berlain, was bom m 1863, and 
educated at Rugby and Cambridge 
He entered Parliament m 1892, and 


held many important Cabinet ap- 
pointments, including Chancellor of 
the Exchequer (1903-1906), Secre- 
tary of State for India (1915-1917), 
and Foreign Secretary (1924-1929) 
Neville Chamberlain, second son 
of Joseph Chamberlain, was bom m 
1869, and educated at Rugby and 
Mason College, Birmingham After 
managing an estate m the Bahamas 
(1890-1897) he returned to Bir- 
mingham, and was Lord Mayor m 
1915 and 1916 He entered Pailia- 
ment in 1918, and was Chancellor 
of the Exchequer (1923-1924, 1931 - 
1937) In 1938, when Prime Mini- 
ster, he twice travelled by air to 
Germany to hold conferences with 
Adolf Hitler m the hope of prevent- 
ing war, but was unable to do so 
He was succeeded as Prime Minister 
by Winston Churchill in 1940 and 
died m the same year 
CHAMBER MUSIC is a general 
term used for music designed 
originally to be played by a few 
players in the privacy of their own 
homes rather than in a concert hall 
The performers have equal status, 
and the music includes duet son- 
atas, trios, quartets, quintets, etc 
MOZART, BEETHOVEN, and BRAHMS 
are among the best-known com- 
posers of chamber music 
CHAMBER OF COMMERCE, 
an association of merchants, manu- 
facturers, traders and others in a 
city or area, whose aim is the pro- 
motion of trade 

CHAMELEON, a lizard whose 
colour vanes with emotion or back- 
ground Its swivel eyes can be 
moved independently It eats in- 
sects caught by the sticky club- 
shaped tip of its tongue, which can 
be shot out to more than the body’s 
length 

CHANCELLOR OF THE 
EXCHEQUER. See parliament 
CHANNEL ISLES, a group of 
islands off the French coast, part of 
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the former French territories of 
William the Conqueror and ruled 
by the British Crown under heu ten- 
ant-governors French is the official 
language though English a also 
widely used Tomatoes, early vege- 
tables, stone and granite are export- 
ed, and the islands are a popular 
tourist resort The largest are 
Jersey and Guernsey See the map 
of FRANCE 

CHAPBOOK, a roughly printed 
ballad or story, often illustrated by 
woodcuts, and hawked by a travel- 
ling pedlar or chapman, especially in 
the 18th century 

CHAPEL, a church or place of 
worship which is not a parish 
church A school church, a small 


section of a church which has a 
separate altar, and some Non- 
conformist churches are also called 


chapels 

CHAPLAIN, a clergyman who is 
appointed to conduct services in a 
Royal chapel Clergy who work in 
the Army, Navy, Air Force, prisons, 
schools or hospitals and similar 
institutions are also called chaplains 



CHARCOAL a impure c ar bon, 
very light and porous, formed by 
strongly heating wood away from 
air Since it gives no smoke, it is 
used as a cooking fuel in rooms with 
no chimneys It also absorbs colour- 
ing material from solutions, and 
heavy gases by absorption and is 
used m gas masks 

CHARLEMAGNE (743-814), 
Charles the Great, was Bang of the 
Franks during foe 8fo century 
During ha long reign of forty-snc 
yeara, he extended foe power of the 
Franks, and forced foe heathen 
Saxons to accept Christianity He 
also carried on warn with the 
Lombards and other tribes in foe 
north of Italy in defence of foe Pope 
On Christmas Day, 800, the Pope 
and Charles attended a service in St 
Peter’s Church, Rome, where foe 
Pope crowned Charles as Emperor 
of foe Holy Roman Empire, and 
addressed him as Charles Augustus 
This was foe beginning of that 
famous Empire which played an 
important part for a thousand years 
m European history to the 19th 
century when Napoleon destroyed 
it 

Charlemagne built splendid 
palaces at Anc-la-Chapelle and 
Ingelheim, near Bingen on foe 
Rhine He also built many churches 
and schools, and took a personal 
interest in foe education of hiB 
younger subjects, in which he 
persuaded foe English scholar, 
Alcuin, to help him Charles could 
speak Latin and read Greek, but 
though he tried hard he could never 
write more than his own name 

He was buned at Anc-la-Chapelle. 
See dare ages and middle ages 

CHARLES I (reigned 1625- 
1649), succeeded his father, James 
I, as King of Great Britain and 
Ireland He married foe French and 
Catholic princess, Henrietta Maria 
Charles was a good man, but an 


unwise king, like his father, he 
believed m “the Divine Right of 
Kings,” which set them above the 
law During the first four years of 
his reign, three parliaments were 
summoned and dismissed The 
third of these parliaments passed 
the famous Petition of Right (1628) 
which (among other things) asked 
the King to ogree that taxes raised 
without the consent of Parliament 
were illegal Charles dismissed 
Parliament, and then ruled for 
eleven years (1629-1640) without 
railing another, his chief advisers 
being Thomas Wentworth (Lord 
Strafford) and Archbishop Laud, 
who was strongly opposed to the 
Puritans Scotland was enraged by 
Laud’s attempt to force the English 
form of service on the Scottish 
Church 

The need for money forced 
Chailea to summon Parliament in 
1640, and when it met it at once 
ordered the arrest of Strafford and 
Laud Strafford was tried and 
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beheaded m May, 1641, but Laud 
was kept a prisoner in the Tower 
until 1645 when he, too, was put to 
death 

In January, 1642, Charles did a 
very rash act when he tried to 
arrest five members of the House 
of Commons Civil war broke out 
The King left London, the strong- 
hold of the Parliamentary cause, 
and went to York Later, he made 
Oxford his headquarters The fol- 
lowers of the King were known as 
Cavaliers The supporters of Parlia- 
ment were called Roundheads, and 
they found a great leader m Oliver 
Cromwell with hiB troop of Iron- 
sides 

The chief battles in the war were 
Edgehill (1642), Newbury (1643), 
Marston Moor (1644) and Naseby 
(1645) At Naseby the royalist army 
was routed, and Charles left his last 
refuge, Oxford, to give himself up 
to the Scots at Newark They 
handed him over to the English 
Parliament, and for three years he 
was a prisoner at various places, 
including Cansbrooke Castle m the 
Isle of Wight Then he was tried 
and sentenced to death He was 
beheaded in 1649 

CHARLES II (reigned 1660- 
1685), was nineteen years of age 
when his father, Charles I, was 
beheaded The young prince had 
previously escaped to France He 
made an unsuccessful attempt to 
recapture the crown, but was 
defeated by cromwell, first at Dun- 
bar, in Scotland (1650) and then at 
Worcester (1651) 

After the death of Cromwell, 
Parliament invited Charles to return 
as king The Restoration, \ as it is 
called, took place on 26th May, 
1660, when Charles landed at Dover, 
and was received with great joy. 

Charles married Catherine of 
Braganza, a Portuguese princess 
She received as part of her dowry 
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the island of Bombay which Charles 
sold to the East India Company 
Remarkable events of Charles’s 
reign were the Plague of London 
(1665) and the Great Fire of 
London (1666) Two notable Acts 
of Parliament were passed — the 
Test Act, which excluded all per- 
sons who were not members of the 
Church of England from holding 
pubhc offices, and the Habeas 
Corpus Act, by which no person 
might be kept in prison without 
being brought to trial 
Hie King’s heir was his brother, 
James, Duke of York, who was un- 
popular because he was a Roman 
Catholic This led to various plots, 
including the Rye House Plot, 
which aimed at making the Duke 
of Monmouth Charles’s successor 
to the throne 
Charles II died m 1685 
CHARLES Y (1500-1558), a very 
powerful monarch of the 16th 


century He was the son of Arch- 
duke Philip of Burgundy and 
Joanna, daughter of Ferdinand and 
Isabella of Spain At the age of 
eighteen he became King of Spam 
(1518) and succeeded to his Habs- 
buig domains in the following year 
He was elected Holy Roman Em- 
peror and crowned at Aix-la- 
Chapelle in 1520 Shortly after- 
wards he presided over the Diet (or 
Council) of Worms on the Rhine 
at which the Protestant reformer, 1 
Martin luther, was placed under 
the ban of the Empire and out- 
lawed Luther was, however, seized 
and guarded by powerful friends 
until the danger was over See 
REFORMATION 

The history of western Europe 
during the first half Of the 16th 
century was largely that of the 
rivalry between Charles V and 
Francis I of France who coveted 
the dignity of Emperor There was 
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alm ost continuous warfare, with 
henry vin of England and the 
Pope taking now one side, now the 
other Charles also waged war 
against the pirates of Tunis and 
Algiers, and protected his eastern 
frontiers from the Turks However, 
Charles V failed to carry out his 
dearest plan, namely to destroy 
Protestantism in the Empire Dis- 
appointed and ill, he handed over 
his Netherlands possessions to his 
son, Philip, resigned the imperial 
crown, and retired to a monastery in 
Spam, where he died 

CHARLIE, Bonnie Prince See 
JACOBITES 

CHARON, in classical myth- 
ology, is the ferryman who femes 
the dead over the STYX to hades 

CHARTISTS were supporters of 
the People’s Charter which de- 
manded Universal Suffrage (every 
man to be able to vote), Vote by 
Secret Ballot (to prevent bribery 
and threats), Annual Parliaments, 


Payment of M.P.S, the division of 
the country into equal Electoral 
Districts, and the abolition of 
Property Qualification for seats in 
the House of Commons Since the 
early 19th century when these 
demands were first made, most of 
them have been granted, but 
between 1836 and 1848 there were 
many Chartist riots 
CHARYBDIS and SCYLLA, m 

CLASSICAL MYTHOLOGY, Were tWO 
dangerous hazards in the Strait of 
Messma Charybdis was a monster 
who swallowed up the sea and cast- 
ing it up again caused a whirlpool, 
on the rock opposite lived a temble 
monster (Scylla) with six long 
necks and heads 
CHATHAM, Earl of See pitt 
CHAUCER, Geoffrey (about 
1340-1400), was m 1357 a member 
of the household of Lionel, Duke 
of Clarence, son of Edward III 
In 1359 he was taken prisoner in 
France during the Hundred Years 
War, but was ransomed, 
the King himself contri- 
buting In 1367 he was 
granted a pension for life of 
twenty marks a year, his 
wife, Philippa, having re- 
ceived in 1366 a life pen- 
sion of ten marks a year-as 
one of the queen’s ladies 
On St George’s Day, 
1374, he was granted by 
the lung a daily pitcher of 
wine, which was later re- 
placed by a money grant 
In the same year he leased 
the gatehouse at Aldgate, 
and was made controller of 
customs, as well as receiv- 
ing an additional pension of 
£10 a year from John of 
Gaunt, fourth son of 
Edward III In 1386 he sat 
in Parliament 
Chaucer’s fortunes 
changed when the Duke 
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Chekhov, Russian tenter 


of Gloucester, uncle of Richard II, 
was the real ruler of England But 
the fall of Gloucester restored his 
position, and he enjoyed Richard’s 
patronage, his Legend of Good 
Women being offered to the queen, 
Anne of Bohemia He was buned in 
Westminster Abbey, the first to he 
m Poet’s Comer 
In his early days Chaucer was 
influenced by French literature, 
which had set a fashion m polished 
courtly verse, remote from real life 
and passion, but pretty in an arti- 
ficial way As he developed, how- 
ever, he turned to the world of 
ordinary men and women, and in 
less polished style learned to hit 
them off in a phrase His most 
famous work is the Canterbury 
Tales These consist of a number of 
stones drawn from various sources, 
and now supposed to be told by 
Chaucer’s characters while on pil- 
grimage to the shnne of St 
Thomas of Canterbury 

CHEKHOV, Anton (1860-1904), 
was one of the world’s greatest 
writers of the short story He was, 
too, a dramatist, who, m The Sea- 


gull. Uncle Vanya, The Three 
Sisters and The ' Cherry Orchard, 
tells us much about human nature 
while exhibiting well-to-do Russian 
provincial life of fifty years ago 
CHEMISTRY is the science deal- 
ing with the composition of sub- 
stances, the way in which they are 
made up, and their action upon one 
another when they are brought 
together under various conditions 
CHEQUE, a written request to 
a bank to pay to the person named a 
sum of money stated on the cheque 
By writing “& Co ” between two 
parallel lines across the cheque, the 
person making out the cheque 
ensures that whoever receives it 
must pay it into a banking account 
and can in no circumstances take 
it to a bank for cashing straight 
away — a safeguard lest the cheque 
fall into the wrong hands 

Cheques require a 2d stamp, 
which is usually impressed on it 
The right to draw a cheque is 
obtained by depositing money in a 
bank or by arranging with the 
bank to borrow money from it 
Cheques help business transactions, 
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Horn a cheque is made out 

for payment can be made by cheque 
instead of in cash The illustration 
shows that S Brown is paying £45 
to H J Smith When Mr Smith 
pays the cheque into his own bank- 
ing account he endorses the cheque, 
that is, he writes his name on the 
back, and this can be made to serve 
as a receipt, as the cheque after 
ayment will come back to Mr 
irown If both payer and receiver 
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deal at the same bank, the banker 
will deduct the amount from the 
account of the drawer and add 
it to the account of the receiver of 
the cheque But if the payer of the 
cheque draws on one bank and the 
receiver pays the cheque mto a 
different bank, then it is necessary 
to have some system whereby the 
cheque can be returned to the 
payer’s bank for deducting from 
his account This exchange is done 
at a Clearing House, where repre- 
sentatives of the various banks meet 
and exchange cheques drawn on 
the other banks which each has 
received See also overdraft 
CHESS is a game between two 
players played on a board, each 
player having sixteen men, one set 
being black and the other white 
The men and board are set up as 
m the diagram The small men m 
each front rank are known as 
Pawns, the larger men on the back 
ranks, as Pieces Their moves are 
as follows the Pawn moves straight 
forward across the board towards 
the opponent's men, either one or 
two squares with its first move, 
but only one square at a time there- 
after, the King moves one square 
at a time in any direction, the 
Queen as many squares in any 
direction in a straight line as 
desired, the Bishop, keeping to the 
colour of the square on which it 
stands, in any direction in a dia- 
gonally straight line as far as 
desired, the Knight, two squares 
straight forward then one square 
right to the side in any direction, 
and is the only man allowed to 
jump over another , Rook (or Castle), 
as many squares in a straight line 
either forward, backward, or side- 
ways but not diagonally, as desired 
Only one man can be on a square 
at a tone Hence a man cannot go 
to a square already occupied by 
another man of the same colour, if 





Chess men ready for play 


the square has a man of the other 
colour on it, then that other man 
can be removed from the board in 
order that the square may be 
occupied, that is, one man “takes” 
the other man of a different colour 
A Pawn, however, takes on the 
next square in a forward-sideways 
direction, it cannot move straight 
forward if the square in front of it 
is occupied If, when i Pawn 
moves two squares on its first 
move, it jumps over a square where 
it could be taken by an opposing 
Pawn, then that opposing Pawn 
may move diagonally forward on 
the opponent’s very next move to 
take the Pawn as if it were standing 
on the square over which it has 
jumped this is called taking en 
passant 

Once only during a game, each 
player is allowed to castle, which 
means to move the Kang two 
squares, to the right on the King’s 
side or left on the Queen’s side, 
then take the Rook over the King 
and place it on the square next to 
the King on the other side To do 
this there must be no piece in 
between, neither Kang nor Rook 
must have previously moved, and 
no square over or mto which the 
King moves may be commanded 
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by an opponent’s piece, the Bang 
cannot castle when in a position in 
which he might be taken by an 
opposing man, that is he cannot 
castle out of “check ” 

The King cannot be taken, but 
the object of Chess is to get him 
into such a position that he cannot 
escape 

When a player can, on his next 
move, “take” the King he rails 
“Check,” and the opponent must 
at once move it to safety, or inter- 
pose one of his men, if he is unab le 
to do this, it is “Checkmate” — and 
the game is lost for him 

mute opens, usually by moving 
one of his centre Pawns, then 
Black moves, and so on alternately 
The object of the opening Pawn 
play is to control the centre of the 
board and free the Pieces on the 
back rank so that they may join 
m the battle Sometimes a player 
gives away a man in order to obtain 
a rapid development of his Pieces 
this is known as a gambit Pawns 
and Pieces may or may not be 
captured as the players fight for 
good attacking positions, a game 
may be won with hardly a man lost, 
sometimes the board becomes 
almost empty of men then the 
struggle revolves round the ability 
to get a Pawn or Pawns into a 
square on the opponent’s back 
rank, a Pawn doing this is replaced 
by a Piece, and as such can contri- 
bute to victory This struggle occurs 
only in the “end-game ” 

In Chess each move must be 
considered very carefully, and all 
possible replies by the opponent 
taken into account A knowledge of 
the various ways to open the game 
is useful, control of tho centre of 
the board enables you to build up 
an attack, in that attack see that 
you have sufficient Pieces able to 
play an effective part Chess open- 
ings and general play can be learnt 


from a good book on Chess, as 
also can the easy symbols used for 
indicating the movements and posi- 
tions of the various men 
CHIANG KAI-SHEK See 

CHINA 

CHILE is a long stretch of coun- 
try on the western coastal stop of 
South America Central Chile has 
a Mediterranean climate, the north 
is mostly and plateau The chief 
towns are Santiago, the capital, and 
the ports of Valparaiso and Antofa- 
gasta The main exports are copper, 
nitrates, iodine and wool See map 
of SOUTH AMERICA 

CHILTERN HUNDREDS. It 13 
part of British Parliamentary tradi- 
tion that a Member of Parliament 
may not resign his seat If he wishes 
to withdraw from Parliament he 
applies to become the Steward of 
the Chiltem Hundreds, who in 
theory is a paid officer under the 
Crown As such, he is ineligible to 
hold his seat, and a new M P has 
to be e lected to take his place 

CH 1 MAERA, m classical myth- 
ology, is a monster with a lion’s 
head, a serpent’s tail, and a goats’ 
body, killed by Bellerophon on the 
wi nged horse pegasus 

CHIM PANZEE. See ape 

CHINA is the second largest 
country in Asia In the west are 
huge mountain areas from which 
the great rivers Hwang Ho, Yangtze 
Kiang (Yellow River), and Si- 
kiang run to the Pacific Most of 
the people live in the valleys and 
deltas of these rivers, where the 
rich soils produce several crops a 
year Intensive farming is practised, 
but the peasants are very poor, 
owing to the internal and external 
wars that have ravaged the country 
for a generation Rice is the chief 
food crop in the south where silk 
and tea are also produced In the 
north the chief crop is wheat or 
mill et, other products are soya and 
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Map of China showing the independent states along its border 


cotton Enormous reserves of coal, 
iron ore and oil are as yet untapped 
Communications are poor, except 
along the great rivers 

Some of the inland moun tain 
areas such as Sin Kiang are m 
practice independent, part of Inner 
Mongolia has been declared inde- 
pendent, and Outer Mongolia is 
really an mdependent country, the 
Mongolian People’s Republic See 
also TIBET 

Nanking is the capital of China 
Other important towns are Peking, 
the old capital, Canton, the port for 
South China, and Shanghai The 
island of Hong Kong off the south- 
east coast, together with some 
smaller islands and a strip of mam- 
land, forms a British Crown colony 
The capital is the port, Victoria 

History China has one of the 
oldest civilizations in the world, and 


her great teacher, Confucius, has 
for centuries been of world-wide 
fame Its government, based on the 
family, remained unchanged for 
centuries For 2,000 years the 
Emperor was the supreme head of 
the state In 1911 reforms were 
demanded, and finally a revolution 
took place The Emperor was 
allowed to abdicate, and a Repubhc 
was proclaimed The first President 
was Dr Sun Yat-sen 
Even before the Second World 
War, China suffered greatly from 
the wandering gangs of bandits 
within the country, and from the 
attacks of the Japanese from with- 
out In 1932 the Japanese en- 
couraged the province of Man- 
churia to declare its independence 
from China In 1937 “a state of 
war” existed between China and 
Japan, till Japan’s fall in 1945. The 
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“strong man” of China in the 
Second World War was Generalis- 
simo Chiang Kai-shek head of the 
government, he helped to keep the 
Japanese from overrunning the 
whole of the vast land of China. 
By his efforts many of the parties m 
China were united, and troops sent 
against the Japanese When his 
headquarters at Nanking fell to the 
Japanese, he retired to Chungking, 
1,200 miles from the coast, m a 
district with many natural caves 
affording shelter from air raids 

With the defeat of Japan, China 
now undoubtedly has before her a 
great future in Asia and the world 
and the opportunity to become a 
great power Yet China has much 
leeway to make up the people on 
the whole are poor, living mainly 
on nee grown and gathered m the 
flooded fields Transport is difficult 
over the rough roads and much 
carrying is done by coolies The 
Great Wall of China, built in the 
3rd century B c against invaders, 
8 till serves as a road for foot 
travellers across the hills of North 
China It is the nvers which are 
the great highways of communica- 
tion, and the picturesque junks sail 
up and down laden with goods and 
passengers as far as the depth of 
water will allow them 

The Chinese people do not all 
belong to one religion there are 
several religions, chiefly Taoism, 
Confucianism, and Bud dhis m, and 
their ancient temples everywhere 
raise their tiers towards the eastern 
sky 

CHINA CLAY, the material 
used for making pottery, is a white 
insoluble earth formed when cer- 
tain rocks are weathered. It is 
plastic when wet, which enables it 
to be moulded easily, but after 
strong heating it changes and 
can never be softened again by 
water See also ceramics 


CHLOROFORM is a sweet- 
smelling, volatile, organic liquid 
which is an anaesthetic when in- 
haled It is made from alcohol and 
bleaching powder. 

CHLOROPHYLL is the green 
colouring matter piesent in all 
plants, with the exception of fungi 
and some parasites Chlorophyll is 
present m small bodies called 
chloroplasts within the cells of 
leaves and stems It is formed when 
the young plant’s shoot reaches 
light, and is necessary to the plant 
in making its food See photo- 
synthesis 

CHOIR, a group of singers 
These may be (1) mixed voice 
choirs, consisting of soprano, alto, 
tenor, and bass singers; (2) male 
voice choirs — first and second 
tenors, baritones, and basses, or (3) 
female voice choirs — Bopranos and 
altos 

CHOPIN, Fr£d£nc (1810-1849), 
Polish romantic school composer 
who wrote most of his works in 
France His works include mazur- 
kas and polonaises, which convey 
in music many national Polish 
characteristics In addition he wrote 
studies, waltzes, PRELUDES, NOC- 
TURNES, and many other char m i n g 
solo works for the piano, and two 
concertos for piano and orchestra 
CHORALE (or Choral), a hymn- 
time of the Lutheran Church — 
much loved, harmonized and used 
by Johann Sebastian bach in his 
choral and organ works 
CHORALE PRELUDE, a piece 
of organ music decorating a 
chorale, upon which it is based 
CHORD, in music, notes of 
different pitch sounded together 



Notice the dtffeience 
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Some chords have a pleasing and 
satisfying effect, since the notes all 
harmonize one with another, they 
are concords Other chords clash 
on the ear, or feel unsatisfactory 
by themselves, these are known as 
discords Chords form the basis of 
HARMONY 

In mathematics, a chord is a line 
across the circ le 

CHRISTIANITY is the religion 
ol people who believe in Christ 

Briefly, Christians believe that 
God is the Father who created and 
controls the universe, and that God 
sent His Son, jesus Christ, into the 
world to save us from our wrong- 
doing and show us that God is 
love Christians worship Him 
together on Sundays and other 
'days, pray to Him and read the 
Bi ble S ee church and holy spirit 
, CHROMIUM is a hard white 
metallic element which, because of 
its resistance to corrosion, is widely 
used for electroplating exposed 
pieces of metal It is also used in 
the making of stainless steel 

CHRONOMETER, an accurate 
type of clock developed to enable 
navigators to find their longitude 
by the sun See ako sextant 

CHURCH has two meanings 
(1) a building in which God is 
worshipped, (2) the followers of 
Christ The first great missionary 
of the Christian Church was St 
Paul The Church grew very 
rapidly and by a d 813 was recog- 
nized by the Roman Emperor 
Constantine The word is now also 
used by various lands of Christians 
to distinguish their own variety of 
Christianity See baptist church, 

CATHOLIC CHURCH, CHURCH OF ENG- 
LAND, CONGREGATIONAL CHURCH, 
GREEK ORTHODOX CHURCH, METHO- 
DISTS, PRESBYTERIANISM 

CHURCHILL, Winston (bom 
1874), son of Lord Randolph 
Churchill, and grandson of the 



Wtnston Churchill 


7th Duke of Marlborough, was 
the intrepid British Premier during 
the Second World War He was 
educated at Harrow and Sand- 
hurst, and entered the Army in 
1895 He served m the 4th Hussars 
and 21st Lancers, and saw active 
service m India and Egjmt, in 
South Africa, during the Second 
Boer War (1899-1902) he acted as 
war correspondent for the Morning 
Post He was taken prisoner by the 
Boers, but managed to escape 

He entered Parliament m 1900, 
and held various offices During the 
First World War, he was First Lord 
of the Admiralty, and later, Minis- 
ter of Munitions At the Armistice 
he became Minister for War In 
1924 he was Chancellor of the 
Exchequer 

When the Second World War 
broke out, he was M P for Epping, 
and m 1940 he became Prune 
Minister He made several journeys 
by air and sea to confer with 
President Roosevelt and Marshal 
Stalin He resigned when the 
Labour Party won the election in 
1945 His wonderful speeches. 


107 



unfailing courage and great leader- 
ship, especially in the darkest days 
of the war, inspired not only 
Britain but all freedom-loving 
peoples of the world 
CHURCH MUSIC is among the 
oldest music in the world Some 
of its tunes were m use in the 
Hebrew temple, others in the 
catacombs, where the early per- 
secuted Christians sang hymns 
together For about the first thou- 
sand years of Christianity all the 
hymn times were sung m unison, 
and are now known as “plain- 
song ” Then, after experiments m 
combining tunes (see counter- 
point) there arose the great poly- 
phonic school, culminating in the 
works of such composers as Pales- 
trina, Orlando di Lasso, Vittona, 
William byrd, and later J S bach 
CHURCH OF ENGLAND. 
Christianity was probably brought 
to Britain by Roman soldiers, and 
by A D 314 there was a Church m 
Britain with bishops After the 
pagan invasion augustine came in 
A D 597, and in A D 673 all the 
English Churches united and were 
connected with the Roman Church, 
while the country was divided into 
dioceses and parishes The con- 
nection with Rome was broken in 
1533 by the English reformation 
and the Church of England became 
the established Church The Re- 
formation ended m 1662 with the 
final Act of Uniformity which made 
compulsory the general use of the 
BOOK OF COMMON PRAYER 

The Church of England officially 
represents Christianity in England 
It has spread to all English-speaking 
and many other countries It 
claims that its ministry of three 
orders — bishops, priests and dea- 
cons — is found in the Church of 
the Apostles, and that they obtain 
their authority by unbroken suc- 
cession from the Apostles. All 
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members of the Church are called 
upon to believe the Apostles’ Creed 
The English Church gives a most 
important place to the BIBLE, which 
is the final authority 
CINEMATOGRAPHIC PRO- 
JECTOR, produces the illusion of 
movement by throwing on a screen 
a succession of pictures or images 
so rapidly that the eye blends them 
together mto a continuous impres- 
sion The photographs which give 
the images are earned on a strip 
of film from one spool to another 
and are illuminated by a brilliant 
electric arc lamp 
A t the side of the film is a 
photographic record of the speech 
and other sounds accompanying 
the pictures, and this is turned mto 
an electnc current by an exciter 
lamp Shining through on to a 
photo-electric cell, the current 
travelling to a loudspeaker situated 
behind the screen, which gives the 
impression that the images on the 
screen are responsible for the sound 
The original photographs are 
taken by a special camera which 
takes separate photographs very 
rapidly one after the other In 
both the camera and the projector, 
the film is jerked forward by a 
sprocket after each photograph is 
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taken or projected, and a shutter 
passes momentarily over the lens 
while the film is actually moving 
CIRCLE, a figure in which every 
point on the line that bounds it 
(its circumference) is the same 
distance from its centre A choid is 
a straight line joining two points 
on the circumference The longest 
chord is a diameter , a straight line 
across the circle passing through 
the centre A straight fine from the 
centre to the circumference is called 
a radius (plural radii) 

We can show, by measuring, that 
the circumference is about 3} times 
the length of the diameter There 
are ways of calculating this ratio 


exactly, a nearly exact value is 
3 1416 We often write the Greek 
letter w (pronounced pie) for this 
number 

Circumference » n x diameter, 
i e c — vd 

A diameter is equal to two radu, so 
circumference = 2 n x radius, 
or c — 2 7tt 

The area of a circle may be com- 
pared with the square on die radius 
It is found that the area is equal to 
about 3} of these squares The 
area of die square on the radius is 
r X r, or r 1 So 

area of circle = wr* 
e g a circle of radius 4 feet has an 
area of 3J x 4* = 50$ sq ft 
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Other ways of finding the area are 

diameter squared X ^ 

circumference squared X *08 , 
circumference X half radius 

A sector of a circle is a part 
enclosed by two radii and part of 
the circumference Two radii divide 
the circle into two sectors , the 
smaller is the minor sector, the 
major sector is the remainder of 
the circle 

We often describe a sector by 
giving the angle between the two 
radii A sectoi of 40 deg contains 
3 $ =$ of the whole circle If we 
want the area of the sector we find 
the area of the whole circle and 
then take this fraction of it 

A segment of a circle is enclosed 
between a chord and the circum- 
ference 

An arc is a part of the circum- 
ference 

A tangent is a line drawn from a 
point outside a circle so that it 
touches but does not cut the cir- 
cumference The radius joined to 


the point where the tangent actually 
touches the circle will always be at 
right angles to the tangent 

A secant is a line drawn through 
a circle from a pomt outside, cut- 
ting the circumference in two 
places 

CIRCUIT, ELECTRICAL, a 
path composed of good electricity 
conductors such as metal, sur- 
rounded by insulating material so 
that the electrons of the current 
do not go off m undesired direc- 
tions Thus a current can be made 
to pass from the pomt of supply 
through the special apparatus 
designed to do a paiticular job, 
then back to the supply pomt 
again 

CIRCULATION OF THE 
BLOOD. The heart, a muscular 
pump, foices blood to circulate 
round the body It has two sides 
which work quite separately Each 
has an upper part, the auricle, and a 
lower, the ventricle Vessels carry- 
ing blood to the heart are veins, and 
away from it, arteries Blood with 
fresh oxygen from the lungs 
enters the left auricle This fills 
and contracts, causing blood to 
pass through a valve (preventing 
backflow) into the left ventricle 
This is the largest, most mus- 
cular part, since it must pump 
blood round the body It con- 
tracts, and the bright red blood 
rushes mto the biggest artery, 
the aorta From the aorta, 
branches take blood to the head, 
trunk and legs Where the ar- 
teries run near the surface, as at 
the wrist, temple, etc , a pulse 
can be felt, as a wave of blood 
passes from the heart along the 
muscular walls of the arteries 
Arteries divide mto smaller and 
smaller branches, reaching every 
organ and muscle, until minute 
branches pass between layers of 
cells Here the blood flows 
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very slowly, no pulse is felt, and 
the vessels are called capillaries 
Through the capillaries’ walls, the 
blood gives up food and oxygen 
and absorbs waste matter 

The capillaries gradually join 
together and form larger vessels, 
the veins These unite forming 
bigger veins, and the blood they 
bring back to the heart is darker 
and bluer because it has lost its 
oxygen A senes of valves in the 
veins stops the slowly-moving blood 
from running back till it enters the 
right auncle of the heart 

Thence it passes through a valve 
to the nght ventricle, which con- 
tracts to send it along the pul- 
monary artery to the lungs Here 
it branches again to form capil- 
laries, agam, through whose nails 
carbon dioxide and water vapour 
are passed out, and oxygen taken 
in The pulmonary vein returns 
the refreshed blood to the left 
auncle 

The whole double circuit takes 
about two minutes, and the heart 
beats on average about seventy-two 
times a minute, during which time 
about rune pints of blood pass 
through it The rate and amount 
increase during exerase 

See also blood and respiration 

CIVIL SERVICE, that part of 
government which carries into effect 
the laws and services decreed by 
Parliament At the head of each 
department is a minister who is 
responsible to Parliament These 
ministers, together with the prime 
minister, form the government of 
the country For the various govern- 
ment departments, see parliament 

CLARINET. See reed instru- 
ments 

CLASSICAL MYTHOLOGY. 
The Ancient grixks had many 
stones about their past in which 
figured great heroes capable of 
deeds requiring terrific strength 


and courage They also had many 
legends to explain life, nature, good 
and evil, and thought that all these 
things were looked after by speaal 
gods and goddesses, whom they 
supposed to have h uman form and 
human emotions The romans 
largely accepted these Greek deities 
and gave them Roman names, while 
adding many legends of their 
own 

For details, see under the names 
of the various heroes and gods See 
also MYTHOLOGY 

CLASSICISM in English litera- 
ture arises from an appreciation of 
the balanced outlook of the great 
Greek and Roman writers, and is 
the spirit of sanity, of studied 
moderation in viewing life It dis- 
likes the emotional and theatrical 
In POPE and other 18th-century 
writers it is the Bpint of reason and 
common sense, a strong preference 
for the work and mind of civilized 
man over the uncouth beauties 
of wild nature Compare with 

ROMANTICISM 

CLASSICS, the literature of 
anaent Greece and Rome The 
word is also used for any literary 
works which by their quality have 
won a permanent place in literature 

CLAUSE See grammar and 

SYNTAX 

CLEF, a sign placed at the begin- 
ning of a line of written music to 
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fix the pitch of one note and so 
enable the others to be estimated 
from it 

CLERGY are men set apart bj 
ordination for the service of God 
See bishops, priests and deacons 
CLIMATE is the general or 
average state of the weather in a 
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given region Climate depends on 
such factors as distance from the 
equator, distance from the sea, 
slope with respect to the sun, 
altitude, position of mountain 
ranges, and the direction of pre- 
vailing winds The world can be 
divided roughly into the following 
climatic regions 

(1 ) Equatonal with high temper- 
atures and heavy rams throughout 
the year (e g Congo Basin) 

(2) Tropical (a) Deserts with 
extreme heat and practically no 
rainfall (e g Sahara) , ( b ) Savannah 
with high temperatures all the year 
round with heavy rams when the 
sun is overhead (e g between 
March and September m the Sudan) , 
(c) Hot monsoon where the winters 
are cool and dry, and the summers 
hot and dry until the monsoon 
breaks when torrential rams occur 
(eg northern India) 

(3) Warm temperate (^Mediter- 
ranean with hot, dry summers and 
mild, damp winters, ( b ) Steppes 
with hot s umm ers and cold win- 
ters, with a light summer rainfall 
(eg prairies), (c) Cool monsoon 
similar to (2) (c) but with colder 
winters 

(4) Cool temperate (a) Western 
margins of continents with warm 
summers and mild winters and ram 
all the year round, (b) Continental 
with hot summers and cold winters, 
and light ram in summer, (c) 
Eastern margins of hot summers 
and cold winters, with rams all the 
year round 

(5) Polar low temperatures all 
the year round 

See ATMOSPHERE, OCEAN CUR- 
REN1S, RAIN, TEMPERATURE, WINDS 

CLIMBING PLANTS are those 
which cannot hold themselves erect, 
but grow upwards by using other 
plants, or walls, for support Some, 
like bindweed, black; bryony, hop 
and runner bean 1 have twining 
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stems Sweet-pea, vetches, vines 
and white bryony grow tendrils, 
which form spiral coils Old man’s 
beard and other clematis climb 
actively by means of their leaf 
stalks which twirl round suitable 
supports, dog rose, bramble and 
goosegrass use curved pnckles to 
help them to climb 

CLIVE, Robert (1725-1774), born 
at Market Drayton, was sent to 
India to serve as a clerk in the 
East India Company at the age of 
eighteen When war broke out 
between the English and the French 
with them Indian allies, Clive was 
given a military command, and 
allowed to attack the city of Arcot 
(1751) He captured it but was 
Iumself besieged At last the 
besiegers heard rumours of the 
advance of more British troops and 
hurriedly withdrew 
Clive returned home on leave 
and was welcomed as a hero When 
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he went back to India, he heard 
that Suraj-ud-Dowlah, the young 
Nawab (Indian rider) of Bengal, 
had captured the Company’s settle- 
ment at Calcutta At once Chve 
marched his troops northward and 
recaptured Calcutta The following 
year he defeated Suraj-ud-Dowlah 
at the famous Battle of Plassey 
(1757), and then the Empire of the 
Moguls (the ancient Mohammedan 
Emperors of India) was transferred 
to the East India Company, who 
governed it until Queen Victoria 
became Empress of India a century 
or so later 

Chve served as Governor of 
Bengal from 1757 to 1760, and 
again from 1765 to 1767 Then his 
health broke down and when he 
returned to England he was fiercely 
attacked in Parliament and m the 
Press, though Parliament in the end 
declared he had rendered “great 
and meritorious services to his 
country ” 

Warren Hastings served under 
Chve, and later became the first 
Governor-General of India (1773) 
He and Chve were the real founders 
of British rule in India On his 
return to England, Warren Hast- 
ings had to face (178S) a seven 
years’ trial for tyranny and corrup- 
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tion, though he had never enriched 
himself at the expense of the 
Indians, he was finally acquitted in 
1795, and died in 1818 at the age of 
eighty-srx 

CLOCK, a machine for measur- 
ing and indicating the passage of 
time Most modem clocks depend 
upon the swinging of a pendulum 
or oscillation of a balance wheel 
to measure out equal periods of 
time But m the electric mams 
clock, the hands are driven by a 
small electric MOTOR running on 
alternating current from the mains 
which is very accurately controlled 

CLOTHES MOTH, a minute 
moth (see butterfly) which lays 
eggs m woollen clothes, furs, car- 
pets, etc preferring dirt}' material 
The grub -like caterpillars make 
holes m the stuff as they feed 
Clothes moths avoid cleanliness, 
sunlight, and great extremes of 
temperature 

Stored clothes Bhould be brushed 
and aired at regular intervals 

CLOUD, a body of water vapour 
which, owing to a drop in tem- 
perature, has condensed m a 
collection of very small drops of 
liquid These drops fall extremely 
slowly, so slowly that the cloud as 
a whole appeara to move only 
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horizontally as it is pushed along 
by air cunents 

Clouds are of many forms each 
with a different name, but the mam 
ones are high cirrus clouds, which 
are like mares’ tails , stratus clouds, 
which appear as a uniform layer, 
low cumulus or heaped clouds , and 
nimbus clouds, which are low 
dense layeis of dark cloud from 
the ragged edges of which fall ram 
and snow Sometimes more than 
one type of cloud can be seen m 
the sky Some clouds are made of 
two different types of cloud, e g 
cumulo-nimbus clouds 

CLUTCH, part of the trans- 
mission gear of a car It is operated 
by a foot pedal When the pedal 
is pressed down the clutch operates 
to disconnect the engine from the 
road wheels 

The simplest kind of clutch is 
shown in the illustration The 
inner cone, which is connected to 
the transmission shaft geared to 
the road wheels, can slide back- 
wards and forwards on the shaft 
under the influence of the pedal 
When the pedal is not pressed 
down, the inner cone is forced 
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by the spring into contact with the 
hollow conical outer wheel driven 
by the engine Consequently when 
the two parts of the clutch are 
firmly forced together, the engine 
drives the cat forward, but when 
the foot presses down the pedal, 
the inner cone is withdrawn and 
the engine is no longer connected 
to the wheels of the car 

COAL. At a time when the 
“trees” on the earth’s surface were 
like huge ferns thuty or more feet 
tall, there were m various places 
great beds of fallen and decaying 
vegetation The trees did not com- 
pletely rot, because the water in 
which they fell poisoned the organ- 
isms which caused decay After a 
time this rotting vegetation might 
be covered with successive layers 
of sand or even fresh vegetation, 
because of changes m the level of 
the land With the passage of time, 
the pressure and heat beneath the 
earth’s surface hardened the vege- 
table substance and drove off its 
gaseous parts, leaving us with 
the coal we now dig out of the 
ground 

COAL DISTILLATION is the 
process of heating coal in a closed 
container until it breaks up into 
the separate substances of which it 
is made First coal gas is given off — 
a mixture of hydrogen and carbon 
compounds With it are distilled 
water and ammonia which are 
removed Then is formed a TAR 
liquid, which is subsequently dis- 
tilled by itself to yield benzene, 
naphthalene, and pitch Finally 
only coke is left, useful for boilers 
and for industrial purposes in 
which heat without smoke is 
wanted The whole range of pro- 
ducts obtained by a gas works 
from the distillation of coal includes 
among many other things the basic 
ingredients of aspirin, carbolic 
acid, dyes, and sulphuric acid 
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COAL GAS is one of the sub- 
stances given off when coal is 
heated in a closed vessel See coal 
distillation It is composed of 
hydrogen, and other gaBes which 
are either compounds of hydrogen 
or carbon, or compounds of carbon 
and oxygen, and is very poisonous 
It is less dense than air Its best 
known uses are for heating and 
lighting 

COBRA. See snake 
COCAINE is a drug extracted 
from the coca plant, and used as a 
local ANAESTHETIC 
COCKATO O S ee parrot 
CO CKC HAFER See beetle 
COCKLE See mollusc 
COCKROACH, a member of an 
insect order to which locusts, 
grasshoppers and earwigs also be- 
long (though many authorities place 
earwigs in a separate category) 
Its filmy wings are folded below 
Wing-covers Both house-crickets 
and cockroaches (blackbeetles) in- 
vaded England from hotter coun- 
tries and so like living m warm 
kitchens and bakehouses Earwigs 
cat both flowers and harmful insects 
The mother shows exceptional care | 
of the young Grasshoppers’ hind 
legs are specially developed for 
leaping They “chirp” by rubbing 
the wing-covers together, or, in 
other types, against the hind leg 
Locusts are a terrible plague in 
Africa, Asia and America, devouring 
every leaf where they alight 
CODES and CIPHERS are 
general terms used in connexion 
with secret writing or cryptography 
Today they are an essential part of 
the conduct of diplomatic, naval, 
military, aeronautical and even 
commercial affairs In messages 
connected with a country’s defence 
measures a high degree of secrecy 
is necessary, especially since the 
advance made in electrical trans- 
mission, for it is possible for 
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messages to be picked up by 
receivers in the possession of those 
who may be potential enemies of 
the country In commerce, codes 
and ciphers are used for reasons of 
economy m the cost of cablegrams, 
etc , one word in code being often 
sufficient to convey a sentence 
COLD, a virus infection, especi- 
ally common in winter Symptoms 
include a sore throat, sneezing, a 
r unnin g nose, a cough and some- 
times pain m the glands or chest, 
and a rise in temperature Treat- 
ment may involve staying in bed, 
or at least remaining indoors in an 
even temperature, gargling for a 
sore throat and inhaling for a cold 
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on the chest A light diet is advis- 
able Colds can be largely prevented 
by keeping the general health good, 
and by staying away from infected 
people Sufferers from colds should 
avoid contact with other people as 
much as possible 

COLD FRAME, a box-like struc- 
ture about 6 feet long by 4 feet 
wide and one or more feet in height, 
having four wooden sides, no 
bottom and a sloping glass top It is 
used by the gardener to rear young 
crops earlier in the year than would 
be possible if they were planted in 
the garden without the protection of 
the frame The frame should be 
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placed m a sheltered position, 
facing south to catch the sunshine 
It can be filled with mixed soil and 
dead leaves It is used, too, for 
forcing early vegetables and hard- 
ening off young plants grown in 
the GREENHOUSE 

COLERIDGE, Samuel Taylor 
(1772-1834), was educated at 
Christ’s Hospital, where his friend- 
ship with Charles Lamb began, and 
at Cambridge Here he met a 
fellow poet, Robert Southey In 
1795 he married Sara Fncker, 
Southey marrying her sister In the 
same year began his fruitful friend- 
ship with Wordsworth, with whom 
he shared many happy hours 
Together they produced the Lyrical 
Ballads , an extremely original group 


of poems, illustrating Wordsworth’s 
theory that poetry should find its 
subjects m whatsoever may interest 
the heart of man, and treat these 
subjects, not in the rather special 
vocabulary used by Pope and his 
contemporaries, but in simple every- 
day words This was a new idea to 
the critics While Wordsworth took 
familiar themes, Coleridge chose 
ghostly subjects and then wrote 
about them simply and with an air 
of truth 

Coleridge's output was not great 
and his poor health was made worse 
by his habit of taking drugs His 
poetic fame rests chiefly on a few 
remarkable works, The Rime of the 
Ancient Manner , and the unfinished 
Chrutabel and Knbla Khan He did 
valuable work in criticism, believ- 
ing that poetry should give pleasure 
by its beauty He interpreted the 
work of German thinkers, and was 
interested in political thought, being 
an admirer of burke 

COLLINS, William Wilkie 
(1824-1889), was a barrister who 
turned writer, a friend of Charles 
Dickens, and the inventor of the 
first professional detective in Eng- 
lish fiction His novels, The Woman 
in While and The Moonstone , though 
long-winded by modem standards, 
are first-rate mysteries and still 
widely read 

COLLOID. A substance is said 
to be in a colloidal state when it is 
split up into particles which, while 
not dissolved in the liquid m which 
the colloid is suspended, neverthe- 
less owing to their tiny size remain 
in suspension indefinitely This 
effect is also aided by the electrical 
condition of the particles. Examples 
of common colloids are starch, glue, 
and egg-white Certain colloidal 
metals are used nowadays in medi- 
cine. 

COLOMBIA is a South Ameri- 
can state south of the Isthmus of 
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Panama, lying at the end of the 
Andes and consists mainly of three 
mountain ranges Most of the people 
live on the eastern plateau The 
extensive forests in the south 
provide all kinds of timber, especi- 
ally mahogany, and coffee, cotton 
and some tobacco and cereals are 
grown Gold, silver, platinum, 
copper and emeralds are mined, but 
the greatest wealth is in the oil- 
fields The chief towns are Medellin 
and the capital, Bogota See map of 
SOUTH AMERICA 

COLONY, a settlement of people 
who have emigrated from their 
native country to some compar- 
atively unpopulated region where 
they may build a home and life for 
themselves without severing con- 
nexion with the mother country 
The earliest colonies we read of 
were those of the Phoeni cians and 
Greeks on the shores of the 
Mediterranean Among modem 
nations colonization began in the 
17th century and many European 
countries, Britain, France, Holland, 
Belgium, Spam, and Portugal have 
colonies scattered throughout the 
world Sec BRITISH COMMONWEALTH 
OF NATIONS 

COLOUR. All colour is brought 
about by light, and without light 
we would have no colour White 
light, 1 e sunlight, is composed of 
all the colours put together, and the 
reason we see different colours is 
because each surface receiving light 
absorbs some of the colours and 
throws bad; or reflects the others to 
our eyes For instance, a red flower 
takes in all the colours but red and 
reflects red to be seen by the eye 
White flowers absorb no colour, so 
we get the reflection of all — an im- 
pression of white Black objects ab- 
sorb all colours, so that black is really 
not a colour but absence of colour 

We can split up white light into 
its various hues by passing a beam 


of light through a glass pnsm No 
doubt you have seen this happen in 
your own home, when a beam of 
sunlight passes through a cut glass 
salt cellar or a similar object, you 
see on the wall opposite a patch of 
colour which you can divide up into 
the colours which make up white 
light This is called the spectrum 
The same is seen m the rainbow 
COLOUR BLINDNESS is in- 
ability to distinguish between cer- 
tain colours, especially green and 
red In extreme cases all colours 
appear grey Colour blindness is 
inherited (see heredity), and is 
much more common m men than in 
women 

COLUMBA, St (ad 521-597), 
was an Irish saint who settled on the 
island of Iona, off the west coast of 
Scotland, in 563 Here he built a 
church and monastery, and under- 
took the conversion of the Piets, 
setting up many monasteries in 
northern Scotland 
COMET, a body moving around 
the sun It has a bright head and a 
fainter nebulous tell which ib 
always t urned away from the sun 
COMMERCE or trade, the ex- 
change of goods, has to a large , 
extent created our civilization At 
first, man is self-sufficient, that is, 
he lives from the produce of his 
work His wants are simple He 
hunts, fishes, gathers berries and 
food and consumes them But as he 
produces more, he finds he has a 
surplus and instead of wasting it, he 
exchanges it for other goods that he 
needs, but cannot produce himself 
In early England under the 
feudal system the Manors were 
self-sufficient units The inhabitants 
lived from the produce of the 
Manor And the more self-sufficient 
people vere, the lower was their 
standard of Irving But as Irving 
standards rose, so exchange or com- 
merce increased For long Britain 
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has been one of the great shop- 
keepers of the world, and her goods 
are made foi the world market 
One of her problems today, indeed, 
is that she has ceased to live on her 
own, ceased to feed herself the 
food grown at home is not sufficient 
Bntam is dependent on the corn- 
fields and cattle ranches of other 
parts of the world for much of the 
bread and meat, butter and bacon 
required at home She exchanges 
manufactured goods for food This 
exchange is part of the trade of the 
world Thus, goods manufactured 
m Bntam are exchanged for trop- 
ical products such as rubber and oil, 
on which present standards of 
living increasingly depend Com- 
merce unites peoples in bonds of 
mutual advantages One country 
wants cocoa, let us say, from the 
Gold Coast where it is plentiful So 
it is exchanged for bicycles And 
both countries gam 

An essential for commerce is 
good communications along which 
goods can be earned For internal 
commerce we have roads and rail- 
ways For external commerce there 
are ocean highways, traversed by 
the tramp steamer, and airways, 
traversed by the cargo plane See 

TRANSPORT 

money makes this exchange of 
goods and services possible 

Producers of food and raw mater- 
ial sell their products to the manu- 
facturers Manufacturers make up 
their goods and sell them to the 
wholesalers, who sell them to the 
retailers, and the retailers sell them 
to the public, the final consumers, 
who are thus able to obtain their 
daily needs So we wear boots made 
from leather “grown” m the Argen- 
tine, and clothes made from wool 
“grown” m Australia Even our 
food has become a symbol of the 
commerce and the interdependence 
of the world 


COMMUNISM is a name given 
to the political theory which holds 
that all property, m the sense of 
mines, factories and land — the 
sources of wealth and the means of 
production — at present owned by a 
small fraction of the populace, 
should be communally owned, as 
technical progress is now such that- 
it requires whole communities or 
large assemblies of men to use the 
“tools ” The social organization of 
labour m vast undertakings (al- 
ready largely achieved) should be 
logically followed, it is argued, by 
the social ownership and control of 
these undertakings and of what they 
produce Further, communists hold 
that each member of the community 
should work to his full capacity and 
receive back from the common pool 
what he needs Thus far commun- 
ism is largely in agreement with 
socialism But communists believe 
that the political power necessary to 
bring about this change must be 
literally fought for by the working 
class, who would then have to 
establish a dictatorship expressed 
through the Communist Party The 
main support for this theory comes 
from a very detailed description 
of the historical development of 
private enterprise or capitalism 
made by Karl Marx, a German Jew, 
in his book Capital 

Socialists, on the other hand, 
believe that the change can be 
brought about through a parliamen- 
tary victory which yet preserves 
normal democratic liberties for all 
In Russia lenin and the Bolshe- 
viks, a Marxist political party, 
seized power m 1917, and proceed- 
ed to remodel the state as the first 
step towards a communist society 
COMPANY. A business may be 
cither a one-man concern, a part- 
nership, an unlimited company, 
where the shareholders are respon- 
sible for all the debts of the 



company, a private limited com- COMPASS, an instrument used 
pany, or a public limited company for direction-finding It is based on 
The word “limited” means that the the fact that if a magnetized needle 
financial obligations of each pereon is balanced at its centre it will turn 
owning shares in the company is until its ends (or “poles”) point 
limited to the value of those shares, roughly towards the North and 
and no further calls can be made , South Poles of the earth The 
upon the shareholder if the limited place to which the North Pole of a 
company should fail magnetized needle points is m the 

In the case of a private limited north of Canada, and is known as 
company, the shares are held by not the North Magnetic Pole From 
less than two and not more than 
fifty people, and the pubhc generally 
is not asked to subscribe 
When a limited company appeals 
to the pubhc for capital, for the 
pubhc to buy shares m that com- 
pany, then that company is a pubhc 
limited company 
In order to prevent fraud, the 
formation of pubhc limited com- 
panies is regulated by law At least 
seven persons must combine to 
form such a company They must 
register the company with the 
Registrar of Joint Stock Companies, 
and give details of (1) the name of 
the company (they can take any Points of the compass 

name they please), (2) their regis- 
tered office, (3) the objects of the Britain it was about 9J degrees 
company, (4) the capital of the west of True North m 1947, but it 
company, (5) a declaration that the is gradually getting nearer to True 

liability of the members is limited North year by year 
These details are given in a A practical form of the compass 
Memorandum of Association When consists of a magnetized needle 
the company is registered, the balanced so as to rotate freely and 
Directors issue a Prospectus to the point towards the North Magnetic 
pubhc in which they give details of Pole Underneath is a marked card 
the proposed business of the indicating North, South, East, and 
company and ask the pubhc to West, etc and perhaps the degrees 
subscribe for shares as well We hold the compass 

Thus, a company seeking capital steady, so that the needle comes 
ran draw on the savings of thous- to rest Then we turn the compass 
ands of investors all over the until the point 9J degrees west of 
country For many large concerns North, l e about midway between 
this is the only method of rasing North (N) and North north-wra: 
the necessary capital to finance them (NNW). » now under ffie North 
An investor need not put all his Pole of the needle From the 
money into one company And if he card we can then tody reckon all 
needs money he can sell his shares, the directions around us Compasses 
perhaps on the stock exchange are essential to navigate ships and 
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aircraft, and special compasses have 
been devised to allow for tilting 
movements at sea or in the air 
See gyroscope 

COMPOST, a mixture of dif- 
ferent types of earth in proportions 
found to further plant growth 

The materials required for them 
are quite easy to obtain They are 
(1) Loam — ordinary good soil, the 
top spit of a pasture stacked and 
rotted down (2) Sand — sharp and 
clean with a good proportion of 
coarse particles (3) Peat — obtain- 
able from most seedsmen For 
Seed Compost you need 2 parts 
Loam, 1 part Sand, 1 part Peat, 
for Pottrng Compost, 7 parts Loam, 
2 parts Sand, 3 parts Peat 

COMPOST HEAP. In a garden 
valuable plant food can be made 
from rotted remains of plant 
material, such as lawn mowings and 
weeds These are left to decay in a 
heap or pit, and later used as 



Condensers used vi wireless 


manure The rotting process is 
sometimes speeded up by the 
addition of suitable chemicals 

COMPOUNDS See mixtures 

AND COMPOUNDS 

CONCERT really means the 
making of music together Now the 
word is used for music performed 
before a gathering of people 
CONCERTINA. See reed 
instruments 

CONCElfTO. See form in. 

MUSIC 

CONCRETE is a building mat- 
erial made from gravel or granite 
chips, sand and Portland cement 
The materials are thoroughly mixed 
and then well wetted until a sloppy 
mixture is produced This is poured 
into any required mould, where it 
sets hard If greater strength is 
required, as in roads or bridges, 
steel rods or wires are put in place 
and the concrete is formed around 
them This is called reinforced 
concrete 

CONDENSER. An electrical fixed 
condenser consists simply of two x 
metal surfaces with insulating 
material separating them The metal 
surfaces are at different voltages, 
and the effect is to accumulate 
positive and negative charges and 
store them up 

Variable condensers have two 
sets of plates, one set fixed, the 
other moving, and hold different 
quantities of charge according to 
the area of the plates which overlap 
They are used a great deal in wireless 
sets for tuning purposes 

A steam condenser is an arrange- 
ment of pipes through which the 
exhaust steam from an engine 
passes The pipes are cooled by cold 
water flowing round them, and the 
steam therefore condenses (l e 
turns to water) inside the pipes and 
reduces the back pressure in the 
cylinder See engine The water in 
the pipes is then pumped out, and 
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Here are some conifers that are to be found m Bntam 


may be sent back to the boiler to 
be used again 
CO NE. S ee mensuration 
CONFIRMATION is a nte 
which completes baptism in some 
Christian Churches It -was first 
used by the Apostles In confirma- 
tion the baptismal vows are renew- 
ed, and the gift of the Holy Spirit 
is received Those confirmed are 
usually about the age of twelve 
CONFUCIUS (551-478 B c ), was 
a wise Chinese whose chief aim was 
to increase the welfare of the state 
Rulers, he said, must be interested 
in their people, who would then be 
loyal As a teacher he held that the 
good and wise man is sincere, Lind 
and reverent to o there His sayings 
form the basis of the great books of 
China, where in every town there is 
a temple in his memory 
CONGREGATIONAL 
CHURCH, started about 1570, its 


members being called Indepen- 
dents for many years Congregation- 
al is ts believe that each congregation 
(or group of Christians in any 
place) should manage its own affairs , 
they do not have bishops, creeds or 
prayer books 

CONGRESS is the Parliament of 
the U S A It consists of two 
houses, the Senate and the House of 
Representatives They are both 
elected bodies 

The executive power is in the 
hands of the President who is 
elected for a period of four years 
He is then eligible for re-election 
CONGREVE, William (1670- 
1729), great master of satiric com- 
edy, making play with the absurdi- 
ties of the fashionable world 
Revivals of his plays are much 
relished, especially Love for Love, 
and The Way of the World 
CONIFERS are trees or shrubs 
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which bear cones and are often 
evergreen The seeds are not 
enclosed in an ovary, but exposed 
as the cones npen and open The 
Scotch fir, cedar, pine and spruce 
are evergreen, the larch a deci- 
duous conifer Most conifers grow 
rapidly, and some attain a great 
height, such as the redwood trees 
of California Their straight supple 
stems make them suitable for masts 
and flag-staffs 

CONJUNCTION. See 

GRAMMAR 

CONRAD, Joseph 
(1857-1924), was bom in 
the Ukraine (Josef Kon- 
rad Korzemowski) of 
Polish parents, later 
exiled for revo- 
lutionary activi- 
ties He was at 
school in Cra- 
cow, and m 1874 
started to satisfy 
his ambition to 
become a sailor 
In 1884 he be- 
came a natural- 
ized British subject and held a 
Master’s certificate from the Board 
of Trade He left the merchant 
service m 1894, to devote himself to 
writing novels m his adopted 
tongue 

Conrad has a permanent place 
in English literature No one has 
better described the struggle which 
sailors wage with the sea — Typhoon , 
The Nigger of the Narcissus and 
Youth, or the richness and splen- 
dour of tropic nights m the Far 
East — Almayei 's Folly and Lord 
Jwi He is also, however, a deep 
student of character and is impres- 
sed m a romantic way with the 
loneliness and isolation of every 
man and with those deeds and 
traits and motives which set each 
individual apart from his fellows 

CONSCRIPTION is compulsory 


military service, for a limited period, 
varying m different countries, in 
order to tram sufficient people m 
peacetime to form the armed forces 
in time of war Britain preferred 
the system of voluntary enlistment, 
but introduced compulsory service 
m war both for military and indus- 
trial needs 

CONSERVATISM. See Tories 
AND WHIGS 

CONSTITUTION (of 
a country), the body of 
rules and regulations 
which determine the 
form and manner of 
government In Britain 
the constitution is not to 
be found in a single docu- 
ment but is laid 
down by various 
Acts, and m 
many points is a 
matter of ac- 
cepted practice 
or precedent In 
the USA the 
constitution is 
an agreed docu- 
ment which defines the powers of 
the federal government and the 
powers reserved to the several 
States Most countries of the world 
have a written document setting 
out their form of government 
CONSUMER GOODS. See con- 
sumption GOODS 

CONSUMPTION is the process 
of using things up Everything that 
you buy you use up or consume 
Thus you drink your tea, you light 
a match, you bum coal, you wear a 
pair of gloves Such goods as these 
are consumed quickly Other goods 
are consumed slowly — a girl’s doll, 
a boy’s engineering set, a football, 
an armchair. But eventually all 
goods are consumed or used up 
production creates goods for con- 
sumption Because consumption 
goes on all the tune, production, too, 
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has to be continuous See con- 
sumption goods and production 

GOODS 

CONSUMPTION GOODS are 
those goods that are used up, or 
consumed, quickly and therefore 
need to be continuously replaced 
After every war, there is an un- 
usually great demand for consump- 
tion goods The reason is that dur- 
*ng the war factories and foundries 
were all producing weapons and 
war materials, so that people had 
to make their old things last longer 
As they wear out, or get used up, 
there develops a great shortage of 
such everyday consumption goods 
as furniture and clothes, food and 
fuel During the Second World 
War, 1939-1945, everyday con- 
sumption goods were rationed By 
rationing such goods were dis- 
tributed fairly and not according 
to capacity to buy See CONSUMP- 
TION and production 

CONTINENT, a great land mass 
such as EUROPE, ASIA, AFRICA, 
NORTH AMERICA and SOUTH AMERICA 
and AUSTRALIA 

CONTRACT, a promise which 
the law will enforce A contract 
may be one of two kinds (1) a 
simple or implied contract, or (2) a 
contract under seal For example, 
you atop a taxi in the street and 
get in Here is an implied contract 
The taxi-driver offered to carry you 
You offered to pay for that service 
You must both keep that contract 

Any contract for the sale of 
goods to the value of £10 and 
upwards must be in writing, signed, 
and the proper stamp affixed it 
becomes an agreement, which the 
law will enforce (Between two 
persons who know each other well, 
business deals may be verbal If, 
however, one party breaks his pro- 
mise, there is no remedy m law) 
When a contract ib signed and 
stamped it becomes a legal docu- 


ment If one breaks the contract, 
then die law will punish him 
There are some contracts that 
the law will not accept The law 
will not enforce a gambling con- 
tract If you gamble and lose, the 
wirncr cannot make you pay your 
gaming debt by suing you in a 
law court If you sign a contract 
by misrepresentation, thep you, as 
the person deceived, need not cany 
out the contract, and the law will 
uphold your action 
CONVECTION See radiator 
CONVENT, a community of 
people, monks or nuns, who live 
together to serve God by worship 
and work The name is also given 
to a budding housing a community 
of nuns 

CONVERSION, in religion, is a 
change of heart resulting in the 
acceptance of religion or in the 
adoption of a new faith The most 
famous Christian conversion 13 that 
of St Paul on the road to Damascus 
CO-OPERATIVE Whence 
people arrange to create a business, 
they are being co-operative In this 
sense even a Joint Stock company 
is a co-operative, because the share- 
holders co-operate to form the com- 
pany But co-operative has acquired 
a specialized meaning from the 
experiment begun in 1844, when a 
few workmen m Rochdale, Lan- 
cashire, combined their savings and 
opened a store They decided to 
sell their goods at the same pnCe 
as other shops but to divide the 
profits not among themselves but 
among the customers in proportion 
to the amount of money they spent 
in the shop So began Consumers' 
Co-operatives This experiment 
proved a success and Consumers’ 
Co-operative Societies have been 
formed to sell all sorts of goods, 
and have been copied abroad 
The principle has remained the 
same An investor can buy shares 
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tn the Co-op, as the Co-operative 
Society is called, and on these he 
receives interest A housewife buys 
her goods at the Co-op Half- 
yearly, or yearly, the Co-op makes 
up its accounts After paying all 
expenses, it divides the remaining 
profit among the purchasers, and 
the housewife will receive a share 
according to the amount of money 
she has spent at the store this is 
called the Dividend 
The majority of Co-op stores are 
retail shops, they sell direct to the 
consumer and in small quantities 
These Co-op stores have them- 
selves co-operated, to buy wholesale 
through a Co-operative Wholesale 
Society on the same principle The 
retail Co-op stoies receive a divi- 
dend in proportion to their pur- 
chases from the Co-operative 
Wholesale Society There are also 
Producers' Co-operative Societies 
in which the workers are the share- 
holders and therefore the owners 
of the business, so that profits go 
back to the worker-owners They 
receive their wages, then when the 
business makes up its accounts, 
profits are distributed to the share- 
holders, i e to the workers in the 
business Because the workers are 
also the owners, they can give 
themselves the best conditions of 
employment Nowadays the prin- 
ciple of co-operation is being 
extended to other aspects of com- 
mercial life, to banking, to dairy 
farming, to agriculture, to hotel - 
keeping Many support these co- 
operative societies because they 
believe that co-operation is better 
then competition 
CO-ORDINATE GEOMETRY 
is a method of representing position 
by means of algebraic values We 
begin with two fines (axes), crossing 
at right angles The horizontal x 
axis is called the abscissa, the ver- 
tical y axis is the ordinate 
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Position represented by values 


Measurements start at O (the 
origin or zero point) The first + 
measurements are made to the right 
from O, and — measurements to 
the left. The second -f- measure- 
ments are measured up from O, 
and — measurements down 

(3, 2) is a point where x = 3, 
y = 2 We go 3 units to the right 
from O, then 2 units up Pis (3, 2) 
(—2, — 4) is a point where x = —2, 
y — — 4 We go 2 units to the left 
from O, and 4 units down O is 
(-2, -4) 

Similarly S is (5, —-4), and R is 
(-3, 3) 

Any first degree equation (con- 
taining only x, y and numbers, not 
**» Ay, _y s , etc ) can be represented 
by a straight line, whose position 
we fix by determining two points 
and j oinin g them See also graphs 

COPERNICUS, Nicolaus (1473- 
1543), the great astronomer, was a 
native of Poland He studied at 
the Universities of Cracow, Bologna 
and Padua, especially astronomy, 
mathematics, medicine and tbeo- 
logy 

As an astronomer, Copernicus 
had studied the philosophy of the 
Ancients, but was not convinced 
that their conclusions concerning 
the heavenly bodies were always 




correct, so he set himself the task 
of independent investigation Few 
instruments existed, and those 
which were available were very 
crude Yet, it was not long before 
he had established the fact that the 
sun and not the earth was the centre 
about which the planets, and also 
the earth ’as one of the planets, 
revolved Obviously, this was a 
great and revolutionary astronomi- 
cal discovery, since before that 
time it had been believed that the 
sun revolved around the earth and 
not the earth around the sun 
Copernicus did not, however, make 
his discovery known, except to a 
few of his mends he knew well 
that many would be sceptical It 
was not until he was fifty-seven 
that those who had confidence m 
him prevailed upon him to allow 
his work to become known, it 
produced a controversy that lasted 
for many years Instead of en- 
deavouring to estimate the value 
of his conclusions for themselves, 
many people were content merely 
to adhere unquestiomngly to 



the beliefs of the Ancients 

Apart from the great work he 
did in astronomy he gave an 
impetus to scientific investigation 
Well might he be called the 
“Father of Modem Astronomy,” 
for following him were Tycho 
Brahe, Kepler, and Galileo, all 
providing proof of this theory, so 
that today what is known as the 
"Copemican System” is accepted 
by all scientists 

COPPER is a red, ductile metal 
which is a good conductor of both 
heat and electricity Many alloys 
are made from it, the most common 
being brass and bronze 

COPYRIGHT is the nght of 
protection which the law gives to 
an author, a composer, a film pro- 
ducer, etc , against persons copy- 
ing or publishing in whole or in 
part his books, or using in public 
plays, songs, musical compositions, 
or films, without permission The 
protection lasts for the period of 
the author’s lifetime and for fifty 
years after his death See MONOPOLY 

CORAL, a tiny animal related to 
the sea-anemone and JELLYFISH, 
and closely resembling the former, 
although very much smaller They 
exist in united colonies, and they 
extract lime salts from the sea, 
forming them into a stony skeleton 
The living part continually grows 
upwards, the remaining skeleton 
below eventually forming coral 
rock See atoll, coral reef 

Red coral, used for ornament, is 
not a reef-builder, and grows in the 
Mediterrane an 

CORAL REEF, a ndge of coral 
rock which may be anything up to 
1,000 miles long found in shallow 
waters off the shores of islands and 
continents in tropical regions 
Fringing reefs are dose to the 
shore, barrier reefs are farther out 
The coral polyp is a minute sea 
animal which lives in a rock-like 
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skeleton made by extracting lime 
from sea water Coral rock is made 
up of millions of these/ skeletons 
and vanes greatly m form and 
colour Coral formations are found 
chiefly m the Pacific, Indian and 
Atlantic Oceans The longest reef is 
the Great Bamer Reef off the north- 
east coast of Australia See also 
ATOLL 

CORAL STITCH. To make this 
stitch, work from right to left, 
bringing the needle through at the 
end of the lme to be covered Hold- 
ing the thread down with the left 
thumb, take up a portion of the 
material with 
the needle at 
an angle to the 
line and under 
the held 
thread, and 
pull it through 
over the work- 

Coial stitch thread 

This is a use- 
ful outline stitch, which is quickly 
worked The illustration shows the 
method of working the knots, of 
course, should be drawn tight 
CORM, an underground stem 
which, like the bulb, stores food 
for the young plant It also has the 
power of reproducing itself Exam- 
ples are crocus and gladiolus 
CORNET, a musical instrument 
somewhat like the trumpet in 
general appearance, design and 
operation, but capable of being 
played with greater ease, so that 
rapid passages can be performed 
on it The comet forms part of 
brass and military bands See 
picture on page 405 
COROLLA. See flower 
CORONA, the halo seen around 
the sun during a total eclipse, or 
around any electrical conductor at 
a very high voltage In the latter 
case it is caused by electricity 
escaping to the air 


CORONER, the official — a bar- 
rister or doctor trained in the law 
— whose duty it is to make inquiry 
into the death of any person who 
may have died from other than 
natural causes His inquiry is 
known as an inquest 
CORROSION is the eating away 
of a surface which is exposed to 
the action of a chemical agent, as 
when an iron nail is rusted by the 

r iter m the atmosphere 
CORRUGATED IRON, sheet 
iron dipped mto zinc and bent into 
wave-like ridges It is much used in 
b uildin g 

CORSICA is a mountainous 
island off the south coast of France, 
with a narrow coastal plain It be- 
longs to France Much of the sur- 
face is uncultivated forest Citrus 
fruits and grapes are grown in the 
lowlands, and the chief industry 
is the canning of fish and other food 
Some salt and antimony are pro- 
duced The chief towns are Ajaccio, 
the capital, and Bastia 

See the map of Italy, near which 
it lies 

COSTA RICA is a small republic 
of Central America The capital is 
San Jos6 Its products include 
coffee, bananas and cocoa See map 
Of CENTRAL AMERICA 

COSTUME. Throughout the 
ages, men and women have con- 
tinually changed the style of the 
clothes they wear to keep pace with 
new materials and new ways of life 
The desire for novelty or distinction 
has al so p layed a part 
COTYLEDON. See seed 
COUCHING. A simple method 
is shown in the first example, 
where a group of threads is held 
down to a foundation material by 
a single thread The second example 
shows a variation of this, with 
groups of three stitches worked at 
regular intervals to give a more 
decorative effect to the couching. 
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The threads which are being 
couched should not pucker and the 
couching stitch should be firm 



Two ways of couchtng 


COUNTERPOINT is the art of 
combining two or more tunes in 
such a way that, though they are 
interesting melodies m themselves, 
they also unite to form an harmoni- 
ous whole 

COUNTY COUNCIL See local 
GOVERNMENT 

COVENANT is a word for a 
bond or agreement jeremiah wrote 
about the new covenant God 
would make Jesus said at the Last 
Supper that by His Death God 
would make a new covenant "This 
is my blood of the New Testament 
” In this context the word testa- 
ment means the sa me as covenant 
COVENANTERS are the Scot- 
tish Presbyterians who fought in 
the 17th century to uphold the 
Presbyterian faith against episco- 
pacy, rule by Bishops 
COWPER, William (1731-1800), 
English poet, early developed a 
melancholy disposition which afflic- 
ted his whole hfe 
In 1765 he went to live with the 
Unwin family in Huntingdon, going 
to Olney on the death of the 
husband Here he met Newton, the 
curate of Olney, who turned him to 
hymn-writing The Olney Hymns 
(published 1779) include "God 
Moves in a Mysterious Way” and 
"Hark, My Soul' it is the Lord ” 
Newton’s influence, however, led 
to acute religious mama in 1773, 
but in 1779 Cowper recovered, and 
a p eace ful period followed in n hich 


he wrote some of his most attractive 
work, including "John Gilpin” and 
"The Task,” a long poem on rural 
life and home pleasures In 1786 
he moved to Weston Underwood, 
where he wrote some short poems, 
including “On the Loss of flic 
Royal George," and the poem to 
Mrs Unwin, "To Mary ” Mrs 
Unwin, who had been his life-long 
friend, died in 1796, and Cowper 
survived her by only four years He 
left delightful letters, full of amus- 
ing village gossip 
CRAB. See crustaceans 
CRANE, an appliance capable of 
lifting a heavy or cumbrous object 
out of one place and depositing it 
in another, much used in engineer- 
ing works and in connexion with 
the shipping of goods and cargoes 
The commonest type has a stiff 
arm or jib, at its upper end there is 
a pulley through much runs a rope, 
one end of which is fixed to the 
load, which can then be lifted from 
the ground by the action of the 
windlass at the other end of the 



Large crane at the docks 




rope The arm of the crane is then 
raised or lowered and the whole 
crane itself turned, thus enabling 
the load to be swung to the desired 
spot and there deposited In some 
cases the crane can travel along to 


creatures, and finally man, m six 
days, and on the seventh day He 
rested 

CREDIT. See book-keeping 
CREED is a statement of belief r 
The oldest creeds of the Christian 



Artist's conception of the Creation God and the fbst creatures 


wherever it is needed for lifting 
goods and materials 
CRANMER, Thomas (1489- 
155b), became Archbishop of Can- 
terbury in 1533 and worked with 
Henry VIII m his religious reforms 
He was principally responsible for 
the compiling of the Book of Com- 
mon Prayer (see prayer book) On 
the death of Henry, when Queen 
Maiy restored the earlier religious 
beliefs and customs, Cranmer tried 
to compromise with his previous 
reforming principles, but in the end, 
after a temporary weakness, he met 
a martyr’s death, as had Ridley and 
Latimer before him 
CRAYFISH See crustaceans 
CREATION, THE In Christian 
belief, God created the world In 
the Bible, the book of Genesis con- 
tains the story of the Creation 
God made night and day, water and 
land, sun, moon and stars, living 


Churches are the Apostles’ Creed, 
the Nicene Creed, and the Athana- 
sian Creed, all written before A D 
600 to correct wrong teaching, and 
for the confession of faith at 
baptism 

CRICKET is one of the mam 
national games of England It is 
now played in many other countries 
all over the world. 

A match is played between two 
sides of eleven players each, one 
side batting, one fielding The 
diagram shows some of the posi- 
tions of the fielders, but there are 
others, e g Forward Short Leg, 
between the batsman and Mid-on, 
3rd Slip, to the right of the 2nd 
Slip, Gulley, to the left of Point, 
Silly Point, between the batsman 
and Cover Point, 3rd Man, behind 
2nd Slip, Long Leg, behind Fine 
Leg, Deep Field, usually behind the 
bowler, Long-off, behind Mid-off, 
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Extra Cover, between Cover Point 
and Mid-off 

A fielder may be moved to 
different positions according to the 
discretion of the bowler or captain 
The game is played with a 
leather-covered hard ball weighing 
5J to 5$ ounces and just under 
9 mches in circumference, a new 
one may be demanded by either 
side after 200 runs have been 
scored or at the beginning of an 
innings The bats are made usually 
of willow, grown specially for that 
purpose 

The wickets, 27 mches high and 
8 mches m width, are each of three 
stumps with small pieces of wood 
called bails lying on the top 
The pitch, or ground, between 
the two wickets measures 22 yards 
and must be absolutely smooth, 
in order not to deflect the ball 
The bowler, who may not throw 
or jerk the ball, bowlB to hit the 
wicket and dislodge the bails, and 
the batsman tries to prevent his 



doing this and also to hit the ball 
out of the way of any fielders, so 
that he can run between the 
wickets The side with the greatest 
number of runs at the end of the 
game wins (A run is scored when 
each batsman has run to the 
opposite wicket) The batsmen go 
in in turn, and when there are so 
many of them out that there are 
not two men left to man the 
wickets, the side is out and the 
innings is over A side may 
“declare,” i e end the innings 
voluntarily, at any state of its score 
Each side has two innings m the 
normal game, but single-mninga 
matches may be played 
There are two umpires, one for 
each end of the pitch, they see that 
the rules -are obeyed, especially 
(1) the bowler must have one foot 
on the ground behind the bowling 
crease when delivering the ball, if 
not, the umpire calls “no ball” and 
the batsman cannot be “out”, (2) 
the ball must not reach the batsman 


MID-ON 


IQNG-ON 





POl.iT COVER POINT 

Typical position of cricket fielders for a slow bowler 
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too high or too far to either aide 
or it is a “wide,” and scores one 
run for the batting side 

The bowler is allowed six balls 
(an “over”) after which he passes 
the ball to another fielder who 
bowls from the opposite end 

A batsman may be out if he is 

(1) Caught out — a fielder has 
caught the ball after it is hit, and 
before it touches the ground 

(2) Bowled — the ball hits the 
wicket, dislodging one or both bails 

(3) Stumped — the batsman is out 
of his crease after missing the ball 
while striking and the wicket- 
keeper knocks off a bail with the 
ball m his hands 

(4) L b w (leg before wicket) — 
the batsman puts his body m the 
way of a ball pitched between the 


wickets, which the umpire con- 
siders would have hit the wicket 

(5) Hit wicket — when attempt- 
ing to strike the ball, the batsman 
knocks down his own wicket 

(6) Obstructing the field — the 
batsman purposely does something 
to prevent a ball being caught or 
fielded 

(7) Run out — the batsmen have 
left their wickets for a run, and a 
wicket is struck down with the ball 
by a fielder before a batsman 
reaches it 

When two running batsmen have 
crossed each other and the wicket 
is struck down, the man is out who 
was running to it, but if they have 
not crossed when the wicket is 
struck then the one who has left 
the wicket which is struck down is 



Chaige of the Light Bi igade dui rug the Crimean War 
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out A run is not counted if the 
striker is caught or run out while 
malong it 

A bail hit to the boundary counts 
as four runs , if it first touches the 
ground outside the boundary it is 
six runs One hundred runs by one 
man is called a century and no runs 
made is called a duck 

CRIMEAN WAR (1854-1856), 
the result of Russian attempts to 
interfere with the affairs of Turkey 
The Turkish Empire m Europe 
then included the Balkan Peninsula, 
inhabited by a medley of races who 
were Christians (members of the 
Greek Church) while the Turks 
were Moslems The Russians, also 
members of the Greek Church, 
claimed the nght to protect their 
fellow Christians, but Britain and 
France suspected Russia of wishing 
to extend her territory along the 
Danube, occupy Constantinople 
and so threaten the route to India 
and the East When Russia went to 
war with Turkey, Britain and 
France agreed to help the Turks 
The war was fought mainly in the 
Crimean Peninsula of the Blade 
Sea, m south Russia 

The chief events were the siege 
of Sebastopol and the battles of 
Alma, Inkerman and Balaclava 
Balaclava is famous for the gallant 
charge of the Light Brigade, when 
owing to mistaken orders “the 
gallant mx hundred’’ rode “into the 
valley of death’’ to take a few 
Russian guns, and for the charge 
of the Heavy Brigade which brpke 
up the Russian cavalry on the same 
day 

Sebastopol was taken by the 
Allies, and the war ended with the 
Peace of Pans (1856) 

More important to mankind than 
the efforts of military leaders was 
the brave, self-sacrificing work of 
Florence Nightingale Shocked by 
the temble stones of neglect and 



The Lady with the Lamp 


mismanagement in the military 
hospitals, she went to the battle 
zone at the bead of a small band of 
nurses Under her masterful organi- 
zation, the hospitals were speedily 
reformed, and the patients became 
clean and comfortable instead of 
lying for days m the blood-stained, 
muddy garments of the battlefield 
She always went round the wards 
the last thing at night, and the 
soldiers called her “the Lady with 
the Lamp ” On her return to 
England the sum of £50,000 was 
subscribed, and with it she set up 
schools for training nurses She 
lived to see the work of sick- 
nursing raised from a despised 
calling in the hands of ill-trained 
women to a great and scientific 
profession 

She died in 1910 at the age of 
ninety 

CRIMINOLOGY is the science 
of crime detection and control A 
criminologist is one who has 
studied criminals, their crimes, 
methods, motives and reformation 

See FINGERPRINTS 

CRITICISM, LITERARY, is the 
art of judging the value of a piece 
ot writing English critics include 
DRYDEN, Dr JOHNSON, COLERIDGE 
and hazlitt A printed criticism of 
a book or play is called a review 
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CROCHET WORK is done with 
a steel hook for fine work m cotton 
or a bone hook for coarser wort in 
silk or wool The foundation stitch 
is chain stitch — make a loop on the 
hook, then pass the hook from left 
to right under the thread, draw 


similar way Make a length of 
chain Then in the first row miss 
two chain, pass the hook through 
the next chain and draw the thread 
through, pass the thread round the 
hook and draw this through the 
two loops on the hook Repeat to 



How the various types of crochet work me done 


this thread on to the hook, and 
draw it through the loop already 
there Repeat for the number of 
stitches required See 1 
Single crochet — this stitch makes 
a narrow row Work the required 
length of chain, then put the hook 
through the last foundation stitch 
you have made, pass the thread 
round the hook and draw it through 
both the chain loop and the loop 
on the hook, and repeat See 2 
Double crochet — this is a strong 
solid stitch There are two varieties, 
ribbed and flat, both worked in a 


the end of the row For the second 
row, make two chain to represent 
the first stitch Insert the hook in 
the second stitch, putting the hook 
in the back loop of the stitch for 
ribbed double crochet, and taking 
up both loops for flat double 
crochet Then work as for the first 
row Repeat this row to complete 
the work See 3 

Shdrt or half-treble — work a 
length of chain, for the first row 
miss three chain, pass the thread 
round the hook, draw the thread 
through the next chain. There are 
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now tliree loops on the hook Draw 
a loop through all three Repeat to 
the end of the row For the second 
row, make three chain (to represent 
the first stitch), and make a half- 
treble through each of the following 
stitches A flat or ribbed surface 
can be worked as described for 
double crochet Repeat the second 
row to complete the work See 4 
Treble — work a length of chain 
For the first row miss three chain, 
pass the thread round the hook, 
draw a loop through the next loop 
There are now three loops on the 
hook, with the thread over, draw a 
loop through the first two loops 
and another loop through the two 
remaining loops Then repeat For 
the second row, make three chain 
to represent the first stitch, and 
work treble into each of the remain- 
ing stitches Repeat to the end of 
the row, then complete the work 
For flat or nbbed treble, proceed 
as for double crochet See 5 
Long treble — work a length of 
chain For the first row, miss four 
chain Pass the thread twice round 
the hook, draw a loop through the 
next chain Draw a loop through 
the first two loops, another through 
the next two, and a third through 
the remaining loops Repeat to the 
end of the row For the second row, 
work four chain to represent the 
first stitch, and then work one long 
treble in each of the following 



stitches Repeat to the end of the 
row, and repeat the row to complete 
the work See 6 

Knowing these stitches it a 
possible to follow crochet patterns 
The abbreviations m general use 
are ch — chain, sc = single 
crochet, dc = double crochet, 
tr = treble, Itr = long treble 

CROCODILE, a large (water- 
dwelling) reptile with heaw scaly 
armour The eyes ahd nostrils are 
raised, enabling the animal to see 
and breathe while hardly showing 
above water Crocodiles catch 
animals, even human beings, for 
food, seizing them in their jaws or 
disabling them with a sweep of the 
powerful tail Their voice is a roar 

Alhgatora are, in genera], like 
crocodiles, but show differences in 
teeth Both live in tropical and semi- 
tropical regions 

CROMWELL, Oliver (1599- 
1658), was bom m Huntingdon He 
entered the third Parliament of 
Charles x (1628) When Parliament 
was dissolved, he retired to an 
estate in the Isle of Ely inherited 
from an uncle 

At the outbreak of the Cml War 
Cromwell trained hiB famous regi- 
ment of Ironsides who defeated the 
royal troops at Naseby in 1645 
From 1647, when Charles was 
arrested at Hoknby House, Crom- 
well was the real ruler of England 
After the execution of Charles I 
and the defeat of Prince Charles, 
Cromwell dissolved the Long Par- 
, Lament, elected in 1640 In 1653 
a mixed co uncil of soldiera and 
civilians declared England to be 
a Commonwealth, and installed 
Cromwell as Lord Protector He 
proved a wise if stem ruler, he 
secured peace at home, and made 
England respected abroad He was 
one of the greatest of the puritans 
During his protectorate the island 
of Jamaica was added to the British 
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Oltver Ciomwell, Lord Protectoi of the Commonwealth of England 


Empire When Cromwell died he 
was succeeded by his son, Richard, 
a less able man, who soon resigned 
Then Charles II was restored to the 
throne 

CROMWELL, Thomas See 

HENRY VIII 

CROQUET, a game played with 
balls which are struck with a 
mallet and sent through hoops stuck 
m the ground, the player or team 
winning who first gets all the balls 
through the hoops in the correct 
order as shown in the diagram 
The area covered by the four 
comer hoops is 21 yards long by 
14 yards wide, with a boundary 7 
yards away from the outside hoops 
if space allows A player is entitled 
to an extra stroke each time he 
succeeds m sending his ball through 
the hoop next m order or hits the 
peg m due sequence 

If, after he has gone through the 
first hoop, he hits an opponent’s 
ball (a roquet ), he then puts his 
ball next to his opponent’s ball 
and hits his own ball so as to move 


both balls (making croquet) or he 
can put his foot on his own ball 
so that when struck the opponent’s 
ball moves but not his own Then 
he has a second stroke The object 
of making croquet is to put his 
opponent’s ball in a bad position 
and his own m a good one for 
getting through the next hoop 
Havmg done this, however, he may 
not repeat this manoeuvre until he 
has been through his next hoop or 
to his peg" in order 
A ball running over the boundary 
is replaced at the point where it 
ran off When a ball has completed 
the course and hit the winning peg, 
it is out of play The side getting 
all its balls out of play first wins 
CROSS, the Christian symbol 
The Romans brought crucitimon 
into Palestine when Jesus called 
upon his followers to take up a 
cross, he meant “be faithful unto 
death ’’ Jesus himself was crucified 
Different kinds of crosses are used 
as symbols by various sections of 
the Christian Church 
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CROSS STITCH is a simple em- 
broidery stitch where two slanting 
stroke stitches are laid over each 
other to form a multiplication cross 
It is important to cross all stitches 
over the same way, and to be sure 
of doing this, first work from left to 
right marking a row of slanting 
stitches, each over an equal number 
of threads as you see at the top of the 
illustration, then work back along 
the same row crossing each stitch as 
you see in the lower part of the 
illustration 

CROW, a large black bird which 
is resident all over the British Isles 
The rook is sometimes mistaken 
for the crow but has a whitish 
patch at the base of its bill, its 
“caw” is less harsh than the crow’s, 
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Simple cross stitch design 



its beak thinner and its flight faster 
Crows live in pairs, feeding on 
camon, eggs and young animals, 
while rooks nest in colonies, feed- 
ing together on gram and harmful 
insects Pictures on page 76 
CRUCIFIXION was the method 
by which jesus christ was put to 
death After judgment had been 
given by pontius pilate, Christ 
was taken, together with two 
thieves, to Golgotha, and was 
nailed to the cross This was the 
Roman way of execution Mary, 
Christ's mother, and Mary Mag- 
dalene witnessed His crucifixion 
John, the disaple whom Jesus 
specially loved, also stood at the 
foot of the Cross, and Christ com- 
mitted Mary the mother to his 
care 


CRUELTY, PREVENTION OF. 
This normally has reference to - 
animals and children There are 
various Acts dealing with this, and 
the Royal Society for Prevention of 
Cruelty to Animals (R S P C A ) 
has officials (inspectors) whose duty 
it is to see that the law a observed 
It was m U S A that societies were 
first formed to deal with cruelty 
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Crusaders' army stretching far across the Holy Land 


to children and the example was three undisciplined bands, without 
followed in other countries In provisions or equipment, across 
Britain there is the National Society Europe to Constantinople Thence 
for Prevention of Cruelty to Child- they were promptly shipped to 
ren Asia where most of them perished 

CRUSADES, or Wars of the The first real Crusade set out a year 
Cross, were undertaken by Euro- later (1097), reached Asia Minor, 
pean princes and nobles to free and took Antioch Jerusalem was 
Jerusalem from the Moslems, stormed and taken in 1099, and 
followers of mohammed The Godfrey de Bouillon, a French 
Moslems had conquered Palestine knight, was elected King of Jeru- 
dunng the 7th century, but it was salem 

not until the Turks arrived there Before long the Moslems began 
that Christian pilgrims were fresh attacks, and a Second Crusade 
molested when visiting the Holy was organized (1147), but without 
Places In 1095 Pope Urban II success In 1171, Saladin, the 
called a great council at Clermont, greatest of all the Moslem leaders, 
in France, at which he appealed to became Sultan of Egypt He united 
the princes and nobles to forget all the other Moslem states under 
their petty quarrels, and unite to his leadership, invaded the king- 
dnve the Turks from the Holy dom of Jerusalem, and took the 
Land Holy City (1187) When the news 

Some were so eager to set out of this disaster reached Europe, 
that they made their own way, in a Third Crusade was organized 
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RICHARD I, the Lion Heart, who had 
succeeded his father, Henry II, 
'as King of England, joined the 
Crusade and did many mighty 
deeds He helped to capture the 
city of Acre but was at last forced 
to make peace with Saladm, who 
promised, however, that Christians 
should be free to visit the Holy 
Sepulchre 

Other Crusades took place, in 
1202-1204, 1218-1221, 1228-1229, 
1249 and 1270, but they failed to 
free the Holy Land The Crusades 
had other important results, how- 
ever, for there was a great increase 
m trade with the East This trade 
brought wealth to the Italian cities 
of Venice and Genoa, from which 
fleets of trading vessels set out to 
fetch goods from the eastern Medi- 
terranean area, and distribute them 
to other European countries Con- 
tact with the East taught Europeans 
many useful dungs, including, prob- 
ably, the use of die manners com- 
pass, and paper Many new plants 
were brought to Europe, among 


them the orange tree and the rose 
tree And a general interest in 
distant lands inspired explorers of 
later days 

CRUSTACEANS are a group of 
animals belonging to the arthro- 
pods, with jointed legs and, gener- 
ally, a limey outside skeleton 
Crabs, lobsters, crayfish, prawns, 
shrimps, sand-hoppers, barnacles, 
wood-lice and water-fleas are in- 
cluded The young hatch from eggs, 
often into a form very unlike that 
of the parent, and moult their shells 
from tone to tone as they grow 
They have numerous paired legs, 
the front ones being used for feed- 
ing, the pincers as weapons, and 
others for walking, swimming or 
leaping In crabs the hind end of 
the body is generally folded under- 
neath In hermit crabs, which live 
in empty whelk or other shells, it 
is soft Tropical tend crabs return 
to water to breed Prawns differ 
from shrimps in having a jagged 
beak growing forwards between 
the eyes, and are usually larger and 



HERMIT CRABS 

Crustacean! use the a ptneers as weapons, and then front legs for feeding 


157 


marked by vertical dark bands of 
colour 

CRYSTAL, a solid m a definite 
geometrical shape which has been 



Magnified crystal shapes 


formed either from a solution of 
a substance or by its cooling from 
a liquid state 

CUBA is the largest island of the 
west indies It is famous for its 
agar tobacco, grown near Havana, 
the capital, sugar is also grown 
Havana is a well-known tourist 
resort, and is linked by a railway 
with other coast towns and with a 
USA naval base at the other end 
of the island The official language 
is Spanish See map of central 
AMERICA 

CUCKOO, a summer migrant 
bird (see migration) wintering in 
Africa, with slate-grey back and 
barred breast, pointed wings and a 
long tail The female makes a bub-, 
bling note, the male sings “cuckoo.” 


They eat caterpillais, beetles and 
worms The eggs are laid singly in 
the nests of other birds, such as 
hedge sparrows and meadow pipits 
These rear the young cuckoo after 
it has thrown out the other eggs 
or nestlings See picture on page 76 

CUNEIFORM WRITING is 
wedge-shaped characters m rock, 
stone, brick or clay, done by 
scnbes of the ancient world 

CUP ED, m CLASSICAL MYTHO- 
LOGY, as the boy god of love, son of 
venus He earned a bow and a 
golden quiver of arrows which, as 
he was often blindfolded, he shot 
indiscriminately The Greeks called 
him Eros 

CURIE, Mane and Pierre, were 
physicists, Pierre (bom 1859), being 
a Frenchman, his wife a native of 
Poland. Mane Curie (bom 1867) 
received her early scientific train- 
ing from her father She studied at 
Cracow and then at the Sorbonne, 
the University of Pans, where m 
order to meet the necessary ex- 
penses for fees, books and living, 
she undertook work connected with 
the care of the laboratones She 
met Pierre Cune whom she mamed 
He was a professor of physics. 

In 1890 they began to examine 
pitchblende to see what other 
radio-active substances it had 
besides uranium They found a 
new substance, which they called 
polonium, in honour of Poland 
Further research led to the dis- 
covery of radium, an entirely new 
element In 1906 Pierre was killed 
m a road accident but Mane con- 
tinued their research at the Univer- 
sity She died in 1934 

Radium has been used extensive- 
ly in the treatment of cancer and 
skin diseases 

CURRENCY. In Britain the unit 
of currency is the pound (£), con- 
sisting of twenty shillings, the 
shilling being worth twelve pence 
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Mane Cunt discotered radium 


In America the unit is the dollar 
($), which is worth one hundred 
cents, five cents making a nickel 
and ten cents making a dime In 
France they have the franc, which 
is worth one hundred centimes, m 
Italy, the lira, worth one hundred 
centesimi, in India, the rupee, 
worth sixteen annas, in Russia, the 
rouble, worth one hundred kopeks, 
in Germany, the mark, worth one 
hundred pfennigs — the pfennig com 
is obsolete, but there are stall, how- 
ever, fifty-pfennig pieces in circu- 
lation 

CURRENT, ELECTRIC. Elec- 
tricity is known by its effects — 
magnetic, heating, chemical, and 
nervous A current flowing in a coil 
of wire will affect a nearby magnet, 
if strong enough, it may make the 
wire through which it is passing 
red-hot or even melt it, if passed 
through certain salt solutions, it will 
split the salt into its constituents, 
and it will affect the nerves of 
living creatures and give them a 
shock 

The current is caused by the flow 
in a conductor of electrons, par- 


ticles of negative electricity com- 
ing from atpms of a substance which 
is being partly broken up and left 
positively charged When these 
electrons flow continuously in one 
direction only, the current ib direct 
current (shortened to DC.) 

Often, however, it is easier to 
generate electricity and transmit it 
over a considerable distance if the 
current is alternating, 1 e the elec- 
trons oscillate backwards and 
forwards at about fifty times a 
second Hence the mains supply to 
most houses is alternating current 
(shortened to A C ) See electro- 
magnet, ELECTROSTATICS and GEN- 
ERATOR 

CUTTLEFISH See mollusc 

CYANIDES, salts of prussic 
acid, are intensely poisonous com- 
pounds used m the killing of 
vermin, m the winning of gold from 
its cfres and in electroplating 

CYCLING is a serious sport, 
either racing with special light- 
weight machines on a track, or 
long-distance racing on the less- 
frequented roads of the country- 
side But it is also a popular means 
of getting into the country, strong 
bicycles, specially built for touring, 
are used for this purpose Although 
the cyclist has to keep to the roads, 
and cannot get into the wild open 
spaces, yet it is possible for him to 
cover many more miles than the 
hiker (See hiking ) When touring, 
don’t carry anything on your back 
Keep your necessities m a saddle 
bag, on the earner, or perhaps in 
pannier bags at the sides of the 
wheels Besides tools and a repair 
outfit, you should carry oilskm 
cape, leggings, and sou’wester, eye- 
shade, spare clothes, maps, com- 
pass, knife, torch, first-aid tin, 
spare batteries and bulbs for the 
lamps Food for the midday meal 
is best earned with you in tightly- 
closed tans, a drink m a vacuum 
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flask or water bottle The evening 
meal, tea, is usually easy to get 

If you are spending your nights 
under canvas you will have to carry 
much camping equipment But 
cyclists have more than one orgahi- 
zation which provides for its mem- 
bers lists of addresses where bed 
and breakfast can be obtained at 
reasonable rates 

Keep the bicycle wheels, gears, 
chain and pedals oiled, remember 
that oil, grease and heat are injuri- 
ous to tyres, treat leather straps 
and the underside of the saddle 
with dubbin To repair a puncture, 
clean round the hole, apply the 
sticking solution to the tyre, and 
wait until it is nearly dry before 
pressing on the patch, dust round 
the patch with french chalk before 
replacing the inner tube m the tyre 
Keep your saddle dry 

CYCLONE and ANTI- 
CYCLONE. A cyclone is a violent 
WIND storm with an area of calm 
m the centre The word also refers 
to an area of low atmospheric 
pressure surrounded by anti-clock- 
wise winds in the northern hemi- 
sphere and by clockwise winds in 
the southern hemisphere An anti- 
cyclone is an area of high atmo- 
spheric pressure surrounded by 
clockwise winds in the northern 


hemisphere and by anti-clockwise 
winds in the southern hemisphere 
CYCLOPS, in classical myth- 
ology, are a race of one-eyed ' 
giants living in Sicily They were 
shepherds and also workmen em- 
ployed by vulcan m making 
armour for gods and heroes The 
best known was Polyphemus, slain 
by ODYSSEUS 

CYLINDER, a steel vessel or 
structure which can hold hquids 
or gases at considerable pressures 
See also engine 

For the area and volume of a 
cylinder, see mensuration 

CYPRUS is a mountainous 
British island colony near the 
eastern end of the Mediterranean 
The people, of Turkish and Greek 
ancestry, grow cereals, fruits, vines 
and olives and export copper, 
asbestos and wine The capital is 
Nicosia See map of the NEAR EAST 

CZECHOSLOVAKIA is a re- 
public including the west Slav 
group — Czechs, Moravians and 
Slovaks Prague, the capital, bes 
in the fertile plateau of Bohemia 
Manufactures are based on the . 
rich coal and iron ore deposits 
Important ones are armaments, 
otheis are textiles, glass, chemicals, 
shoes, sugar and beer Paper is 
made from imported raw materials 
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DACTYL See prosody a coffer darn (2) A dam stretching 

DAEDALUS See ICARUS nght across may raise the level of a 

DAM, an obstruction placed in part of a river and thereby make it 
the way of a stream of water for more valuable for navigation by 
one or more of four purposes (1) ships (3) It may hold back water 
It may keep water away from the for irrigation or similar purposes It 
foundations of a bridge or building then usually turns a nver valley into 
which are bang laid below water- a reservoir, so that winter excess 
level It is then made of inter- can be stored and used during sum- 
locking steel plates which hold back mer drought (4) It may control the 
the surrounding water, and is called flow of a stream evenly for hydro- 



Boulder Dam, with position of water channels to power house and spillways 
for the overflow Note the mouths of four tunnels through which the rwer was 
diverted while the dam was being constructed 


era— r 
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electric power generation Most of 
the large dams, such as that at 
Aswan on the Nde and Boulder 
Dam on the Colorado River, per- 
form both the two latter duties 
DANCING is the expression of 
emotion through rhythmic and 
periodic movements Every nation 
has its own dances The folk dances 
of England (the Moms dances and 
country dances) differ widely from 
those of Scotland (strathspeys, 
flings and reels — see p 510) and 
neither have much m common with 
the mazurkas of Poland Every 
period of history has ako had its 
characteristic formal dances The 
pavans and galliards of the Eliza- 
bethans gave way to the minuets 
and gavottes of the 17th and 18th 
centuries, and these, in turn, dis- 
appeared from ballrooms with the 
advent of the polka, quadrille and 
lancers The introduction of the 
waltz set a new fashion in the ball- 
room Many modem dances are 
built on rag-tune and jazz, a type 
of music which, with the insistence 
on syncopation, can be traced back 
through the American slaves to an 
origin among the races of Africa 
See BALLET 

DANTE ALIGHIERI (1265- 
1321), was a native of Florence, 
his poetry is the flower of Italian 
literature Such was the influence 
of his Dwtne Comedy (in the 
medieval sense comedy is action 
moving towards a happy ending) 
that the language used in it became 
the language of all Italians 

DANUBE, one of Europe’s 
greatest rivers, second in length to 
the Volga It rises in the Black 
Forest of Germany and drams parts 
of Austria, Hungary, Jugoslavia, 
Bulgaria and Rumania 

DARE AGES, the name given 
to the period of European history 
from the fall of the Roman Empire 
(476) till about the 11th century 


Out of the ruins of the Roman 
Empire new kingdoms began to 
rise — the Franks m France, the 
Visigoths m Spam, the Lombards 
in Italy, the Van dak in , North 
Africa and the Anglo-Saxons m 
Britain. 

In the 8th century another 
danger appeared The pagan North- 
men — Vikings, Danes or Norsemen 
— began their raids Churches were 
everywhere looted and monasteries 
destroyed, while numbers of valu- 
able hand-written books perished 
in the flames — in those days few but 
priests could read or write See also 

CHARLEMAGNE and MIDDLE AGES 

DARNING is the best method 
of mending weak or thin places m 
matenak and of filling m small 
holes In colour, thickness, and 
texture, the darning threads should 
match the material to be darned 
A darning block is placed under 
the hole or thin part, the stitches 
should extend far enough round 
the dam to be on strong material 
Make the dam lozenge-shaped or 
v diamond-shaped, to avoid p ullin g 
Darning is worked on the wrong 
side The stitch is a running 
stitch (see 1) with the spaces 
roughly equal to the stitches Begin 
at the comer of the part to be 
darned and work up and down in 
the same direction as the threads of 
the material Then work to and fro 
across your first threads, weaving 
under and over each thread alter- 
nately Loops are left at the end 
of each row to allow for shrinkage 
in washing In darning, the aim is 
to replace those threads of the 
material which have worn away or 
are thin therefore the stitches of 
the dam must follow the threads of 
the material If darning is worked 
too tightly the garment may be 
pulled out of shape, if it is too 
heavy, the material will be strained 
and will tend to tear again 



To dam a hole m knitted material, 
begin outside the thin part, and 
make the first row of darning at 
least as wide as the hole, increas- 
ing the width gradually over the 
middle of the hole (see 2) When 
crossing the hole, each darning 
thread should pick up a loop of 


texture of the garment The finished 
dam is shown m (4) 

Cross-cut darning is used to mend 
slits in tablecloths or towels Using 
a fine sewing cotton, draw the edges 
of the cut together with a fishbone 
stitch (see 5) Make two creases 
AC and FE parallel to the cut and 



Various types of dam for repairing holes and that places 


the web on each side To work the 
cross darnings, begin beyond the 
hole and dam over and under the 
darning thread (see 3) Work the 
threads over the hole so closely 
that the dam is similar to the 


about J inch away from it on either 
side (see 6) or more if the cut is 
very frayed Dam up and down in 
the direction of the selvedge or 
warp threads (see 7), leaving short 
loops Turn the work and dam in 
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the direction of the weft threads 
(see 8) Note that the part covered 
by the double darning completely 
covers the cut 

Thin places can be mended by 
single darning on the wrong side 
of the article the first illustration 
shows a typical thin-place dam 

DART, m dressmaking, a tuck 
used to give a closer fit, and to 
take out superfluous material Mark 



How a dart is made m di essmakmg 


the position of the dart, pm and 
stitch it to a tapering point, then 
cut along the fold, open flat and 
make the raw edges neat with over- 
sewing 

DARTS is a game played with 
pointed darts thrown at a board 
marked with numbers as in the 
’ diagram, darts sticking in any part 
of the ring marked “doubles” 
score double the figure of that 
section, while those darts in the 
nng marked "trebles” score three 
times that figure In addition, the 
bull's eye counts 50 and the slightly 
larger circle 25 The board is fixed 
five or six feet from the ground 
and the throwers stand behind a 
line drawn nine feet away In the 
single-handed game, each player 
starts with a score of 301 (501 for a 
pair, 1,001 for a team) from which 
a player’s score is deducted Each 
player throws three darts at each 
turn, but he must get a double 
before he starts scoring The player 
(or team) wins who first reduces 
the score to 0, but a player must 


reduce it to 0 with a double and 
that double must be the exact 
number required If, for example, 
he wants to score 17, he must get 
an odd number less than 17, then 
with the next dart get a double 
that brings the total to 17 if the 
player got 16 or more with his 
darts, then the combined score for 
all the darts thrown during his last 
turn would not count 
DARWIN, Charles (1809-1882), 
was a great scientist whose name 
will always be linked with his 
theory of evolution. After five 
years’ voyaging round the world in 
H M S. Beagle , Darwin spent his 
long life studying, experimenting 
and writing books, interpreting the 
lives of animals and plants m the 
light of evolution which changed 
the scientific thought of the time 
DAVID, son of Jesse, was a 
shepherd, and lived about 1000 b c 
When the armies of Kang Saul were 
m battle against the Philistines, 
David defeated Goliath and gamed 
the favour of the king He became 
the fnend of the king's son, Jona- 
than Saul grew jealous of David’s 
popularity and wisdom, and made 
several attempts to kill him, so 
David fled David later became 
King of Judah, and finally, King 
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Dart board 




Darwin, writer on evolution 


of Israel He also brought the 
Sacred Ark to Zion, and wrote 
some of the Psalms 

DAVID, St , the patron saint of 
Wales, was bom at Menevia (St 
-David’s), and is known as the 
founder of monasteries at Glaston- 
bury, Leominster, Bath, Raghn, 
Repton and Crowland He became 
Archbishop of Caerlcon, near the 
modem town of Newport, Mon- 
mouthshire 

David removed his archbishopric 
from Caerleon to Menevia, which 
came to be called St David’s He 
died about ad 601, and was 
canonized in 1120, his saint’s day 
being fixed as 1st March 

DAVY LAMP Before the days 
of electric light, the open flame 
lamps used by miners caused the 
explosion of inflammable gases, 
such as tire-damp, present in the 
mine Sir Humphry Davy m 181b 
encased the miners' lamp in metal 
gauze, through which the lamp 
flame could only pass with extreme 
difficulty, its heat being absorbed 
by the gauze, any gas which en- 
tered the lamp burnt inside without 


setting fire to the gas outside Indie 
modem lamp, the flame is sur- 
rounded by glass, with gauze only 
m the upper part of the lamp 
DEACON, a Church officer A 
man is first ordained as a deacon, 
usually for one year, before he is 
ordained a priest In the Greek 
Orthodox Church deacons often 
remain as such for life See clergy 
DEBIT. See book-keeping 
DECARBONIZING is the pro- 
cess of removing the layer of car- 
bon which forms in the cylinders 
of an internal combustion engine 
and on the top of the piBton owing 
to the partial burning of the lubri- 
cating oil This carbon deposit not 
only chokes the valve passages but 
also causes knocking and loss of 
power until chipped away 



HEAT OF FLAMES 
ABSORBED BY 
INNER GAUZE 


FIRE DAMP ENTERS 
LAMP AND BURNS 


GAUZE ABSORBS 
HEAT AND 
PREVENTS HRE 
REACHING 
OUTSIDE GAS 

BARS 
'PROTECT 
GLASS 


SAFETY LOCK 


OIL RESERVOIR 


Davy safety Uunp foi miners 
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In wmter-twie , deciduous tiees have recognizable outlines ', ; 
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DECIDUOUS TREES are those 
which shed their leaves each 
autumn, remaining leafless till the 
spring Leaves give out a large 
amount of water vapour, and 
deciduous trees cannot afford to 
lose so much in winter, because 
the activities of the root hairs are 
curtailed or stopped by the low soil 
temperatures See leaf 
Pictures of deciduous trees appear 
on pp 166-167 

DECIMALS. (1) Our ordinary 
numbers are decimal, that is, they 
go up in powers of 10 1, 10, 100, 
1,000, 10,000, and so on. We can 
equally well go down in powers of 
10 A, ife, ifat and so on To wiite 
numbers as decimals we put a dot 
before the fractional part to separ- 
ate it from the whole number part 
34 687 stands for 34 -f- $ -f -f- 
^ If there is a gap we put 0 to 
show the gap 0067 = ^ -f- 
the 00 merely show there are no 
tenths and hundredths 

(2) In adding, we put 3*67 

the decimal points one 18 745 
under another, this 096 

ensures that units come 4 8 
under units, tenths 
under tenths, and so 
on We then add up just as if we 
were adding whole numbers 

(3) Subtraction is done like 
subtraction of whole numbers If 
there is a gap at the end of the 
upper number we can fill it with 0 
or 0’s if we like (Adding 0 thou- 
sandths to a number makes no 
difference to it ) 20 — 3 684 may 
be written as 20 000 — 3 684 The 

000 makes no difference to the 20, 
but it makes subtraction 
easier Notice in the 14 830 
example that decimal 6 785 
points come under each 8 045 
other 

(4) When multiplying, we have 
to think of the value of each num- 
ber in the multiplier. To multiply 


27 311 


by 7 (— j 7 8 ) we go out one place 
beyona the 8, and multiply by 7. 
To multiply by 006 4 . Q8 

(= M 1 « i? * .706 

places, beyond the 8, 

and multiply by 6. (As 2*856 

a check we count the 0*0000 

number of decimal *02448 

places in the numbers 2 88048 

multiplied, m this 

example 2 -f- 3 = 5; this should 

be the same as the number of 

decimal places in the answer) 

When multiplying several small 
numbers we can multiply them as 
whole numbers, and then count the 
number of decimal places (e.g 
1 X *2 X 3 X 4 1 X 2 X 3 X 4 
= 24 There are 4 figures behind 
decimal points, so there will be 4 
decimal places m the product, i e. 
0024 01 s = *01 X 01 X 01: 

1 X 1 X 1 =1 There are 6 figures 
behind decimal points, so the cube 
of 01 is 000001) 

(5) Simple division sums can be 
written as fractions We can then 
multiply numerator and denomina- 
tor by the same power of 10, to 
make the divisor a whole number 

14 725 — *0034 = 11™, 
Multiply by 10,000 or move all 
the figures 4 places to the left of 
the decimal point— We then 
have ordinary division by 34. 

(6) To turn a fraction into a 

decimal, divide the numerator by 
the denominator To turn ] into a 
decimal, put the decimal point after 
1, and then we can fill m as many 
0’s as we need =, *142859 

In the answer 1 is 4 is jfo, 2 is 

8 is 15 |j 3 If we want to approximate 
we can write the answer as } == 
143 or 1429 

(7) To change decimals to com- 
mon fractions we write them over 
the proper power of 10 

8 = 6 - l 75 = & - j, 


05 — JW 


= A 875 
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Decimalizing money. To d carna- 
lize £17 13* 9 Id write §1d as 
9 7Sd Divide by 12 ( 8125* ), wnte 
13 before this for the shillings 
(13 8125) Divide this by 20 (divide 
by 2 and move the figures one place 
to the nght, £ 690625) Wnte 17 


also to certain examples of art, 
appealing to the eye rather than to 
the mind See also design 
DEER. In Britain live three kinds 
of deer The largest, the red deer, 
are common m Scotland and also 
roam the New Forest and Exmoor 










mm 






mm 






Defoe's Robinson Crusoe finds a footprint in the sands 


before this for the pounds The where they are hunted The dappled 
answer is £17 690625 fallow deer, with flattened antlers, 

To change back, multiply the live in many parks, while the 
decimal by 20, to g 9Q62 - smallest, the roe deer, are rare and 
turn it into shillings *• seldom seen See also hoofed 

«= 13 8125* MAMMALS 

Multiply the dea- 13 812500* DEFOE, Daniel (1660-1731), was 

mal part of the shillings 12 born of Nonconformist parents, 

by 12 to turn it into 9 7500d who intended him for the ministry 

pence = 9 75 d Little is known of his life before 

£17 690625 = £17 13* 9 \d his marriage in 1684, except that 
DECORATION is any oma- he was a wholesale dealer in hosiery 
mental treatment of buildings, in- and travelled in France, Spain, 
tenors, pottery, furniture, dress, Italy and Germany He took part 
etc, often characterized by the in Monmouth’s rising against Jamet 
repetition of a pattern It is applied II, and in 1688 joined the army of 
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William of Orange, William III. 

In 1702 a pamphlet, “The 
Shortest Way -with the Dissenters,” 
led to his imprisonment and pillory- 
ing, and also to his financial rum 
For the rest of his life he earned 
his living mainly by journalism In 
1704 he started his newspaper, The 
Review, which appeared thnce 
weekly, and was written practically 
single-handed by Defoe These 
were the early days of the periodi- 
cal, and the few newspapers then 
were little bigger than broadsheets, 
although expensive to buy He also 
wrote a large number of political 
pamphlets— his published writings 
number about 260 works — and 
travelled extensively in Scotland as 
a secret political agent, his services 
being at the disposal of both Tories 
AND WHIGS 

Robinson Crusoe , his best-known 
work, was written m 1719, followed 
by a second part of the book a few 
months after the success of the first 
It purported to be the actual adven- 
tures of a shipwrecked manner, and 
is in fact founded on the career of 
Alexander Selkirk who suffered the 
fate of Robinson Crusoe What is 
new, however, is that here we have 
not a real biography such as were 
frequently wntten and read at this 
time but a faked one — fiction. From 
this time on waters and their public 
discovered that an invented or 
imagined biography could be just 
as interesting as a real one. It is 
the beginning of the novel and 
Defoe is its father All Defoe’s 
novels, such a & Journal of the Plague 
Year and Moll Flanders (both 1722), 
are wntten with an abundance of 
detail to convince the reader that 
they are true stones. They are 
wntten, too, in the autobiographical 
form so that the author need never 
step mto the minds of other charac- 
ters or challenge the reader’s doubts 
by seeming to know too much In 


time, however, writers discovered 
that readers would gladly banish 
their doubts while they enjoyed the 
story, so that later wnters like 
Dickens and Thackeray have no 
difficulty in describing in different 
parts of the same book what was 
going on in two places at once — 
just as though they could have been 
in both at the same time. See 
FICTION 

DE LA MARE, Walter John 
(b 1873), is a poet and novelist, 
some of whose best work has been 



Walter de la Mare, poet 


wntten for children, such as The 
Three Mulla Mulgars and a collec- 
tion of verse, Peacock Pie His 
novels include Henry Brocken and 
The Memotrs of a Midget Collec- 
tions of his poetry are The Listeners, 
The Veil and The Fleetmg, favour- 
ites among his lyncs bang Nod, 
Stiver and Arabia. 

DELPHI is a town near Mount 
Parnassus m Greece, where stood 
the temple of apollo with the 
oracle in the centre. When ques- 
tions were asked, it was believed 
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that Apollo himself inspired the 
answers which were uttered by the 
priestess The answers were framed 
m such a way that they always 
came true See classical myth- 
ology 

DELTA. See river 

DEMOCRACY is the form of 
government best defined in Abraham 
Lincoln's words “government of 
the people, by the people, for the 
people ” Democracy, originally a 
Greek word, means “rule by the 
people,” and was used by the 
ancient Greeks to denote a small 
state ruled according to the will of 
the people gathered together m one 
assembly It was very different from 
the other forms of government 
oligarchy, which was “rule by a 
few men”, aristocracy, “rule by 
one or more of the noble families" , 
tyranny, “rule by one man” (for 
its modem form see totalitarian 
state) 

Today, when populations are 
vast, a democracy could not of 
course assemble the whole people 
together to make the laws The 
people must therefore vote for 
representatives who will assemble 
and govern on the people’s behalf 

The principal feature of democ- 
racy is that government must 
rest on the will of the people as 
expressed through their representa- 
tives — members of Parliament, etc 
— elected for that purpose What 
is more, their representatives must 
recognize that they are responsible 
to the people as a whole See 
PARLIAMENT and HOUSE OF COM- 
MONS 

DEMOSTHENES (about 385- 
322 B c ), was the greatest Greek 
orator His speeches were designed 
to rouse the Greeks to the danger 
threatening them from Macedonia 
and its long, Philip 

DENMARK lies on a peninsula 
dividing the £Qorth Sea from the 


Baltic It has no coal, iron or water- 
power, and its manufactures depend 
on imports The soil is poor, but 
farming is highly organized on a 
co-operative system, and Denmark 
is famous for dairy products and 
bacon The capital is Copenhagen 
See map of Scandinavia 

DENSITY of a substance is its 
weight or mass divided by its 
volume Thus water has a density 
of 62 4 pounds per cubic foot, 
paraffin oil a density of 8 4 pounds 
per gallon 

See ARCHIMEDES 

DEPRESSION, an area of low 
atmospheric pressure where warm 
and cold air currents meet, causing 
belts of cloud and ram to be formed 
there 

DESERT, an area with little or 
no vegetation Cold deserts are 
found m the arctic and antarctic 
regions and above the snowline in 
mountain areas, where the only 
vegetation is patches of moss, 
lichen, dwarf bushes and alpine 
flowers Hot deserts are found m 
tropical latitudes on the west side 
of continents, where temperatures 
are always high and rainfall very 
low Vegetation is adapted to store 
water and is protected by spines, 
e g the cactus oases are scattered 
points where water is obtained 
from springs and wells, some are 
stopping places on caravan routes, 
and a few have large towns sur- 
rounded by date palms and millet 
fields 

See also Africa 

DESIGN is the pattern or plan 
of a work of art Today it has an 
even wider meaning, referring, for 
example, to the shape, colour and 
style viewed as a whole of almost 
any thing made by hand or manu- 
factured Thus we speak of the 
design of a hat or a motor car In 
art, however, we think of design as 
the composition or arrangement o* 
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Recurring pattern as design 


the shapes, lines, colours, and tones, 
that make up either a picture or a 
recurring pattern such as could be 
used for a wallpaper, carpet or 
fabric 

DEVIL. Many Christians and 
others try to explain the presence 
of evil and ill-doing in the world by 
attributing them to the Devil (also 
called Satan) who is viewed as the 
inspirer of wickedness m mankind 
and the great leader of the spirits 
of evil 

DEWPOND, a shallow bowl- 
shaped depression on a hill, con- 
structed so as to enable dew and 
rain to form on its sloping sides and 
collect in a pool for cattle 

DIALECT is a form of language 
peculiar to a district and having a 
large number of words different from 
those in standard use Poems such 
as Burns’s “Tam o’ Shanter” and 
Tennyson’s “Northern Farmer” 
are m dial ect 

DIAMETER. See circle 

DIAMOND, an extremely hard 
transparent stone, a form of carbon, 
when cut, very brilliant in reflected 
light, and so valued for personal 
adornment It 13 used in industry 
for cutting, grinding and polishing 


DIANA (Greek Artemis) is twin 
sister of apollo She is goddess 
of the moon and of hunting, 
according to classical mythology 
DIAPHRAGM is (1) An arched 
sheet of muscle separating the 
thorax from the abdominal cavity 
tn ma mma ls See RESPIRATION (2) A 
thin flat surface such as parchment 
or beaten metal taut like the skin 
of a drum and giving forth sounds 
when made to vibrate See gramo- 
phone and TELEPHONE 
DIARY, a systematic record of 
the interesting events and thoughts 
in a person’s daily life, written to 
please the writer, rather than with 
any thought of publication 
DICKENS, Charles (1812-1870), 
came of a poor family His father 
was imprisoned for debt m the 
Marshals ea prison, while Charles 
was obliged at a very early age to 
earn his hvmg in a blacking factory 
This experience is used in Damd 
Copperfield, the character of Mr 
Micawber is said to have originated 
from that of Dickens’s father 

f > 



Dickens, novelist-reformer 
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Dickens became a reporter of 
parliamentary debates in 1835 
From 1833 he had contributed to 
magazines, the sketches being pub- 
lished as Sketches by Bos (Boz being 
his pen name) The Pickwick Papers 
began to appear in serial form m 
1836 Pickwick was an immense 
success, and from this time he 
wrote almost without ceasing, much 
of his work appearing in serial 
form Lecturing m America, he 
received a mixed welcome Some 
of his experiences there are used in 
his book Martin Chuzslewit He 
died at Gadshill, a large house he 
had bought near Rochester, which 
he had coveted as a boy He is 
buried in Westminster Abbey 
His stones did much to arouse 
the imagination of comfortable 
people to the misenes of the very 
poor, which form the theme of 
Oliver Twist and appear in Bleak 
House and elsewhere Other social 
evils such as the delays of thedaw, 
the dreadful state of prisons, the 
exploitation of children, and schools 
which were monej -making swindles 
were vigorously exposed His novels 
are crammed full of lively and 
humorously painted characters like 
Micawber, Sam Weller and Mark 
Tapley — the richest portrait gallery 
since Shakespeare’s plays Apart 
from those mentioned you should 
read Nicholas Nichleby , 4 Christmas 
Carol, Dombey and Son, Gieat 
Expectations See pp 174-175 for 
scenes from Dickens’s novels 
DICTAPHONE, an electncal 
machine on the gramophone pnn- 
ciple for recording human speech 
A waxed cylinder is scratched by a 
needle point on a diaphragm The 
scratch travels along and around the 
cylinder, its depth being controlled 
by the movement of the diaphragm, 
which is caused to vibrate by the 
pressure of the sound waves as the 
voice tube is spoken into 


If subsequently 'the groove is 
gone over again by a similar point 
connected to a diaphragm, the 
latter will be forced by the shape 
of the scratch to vibrate m a waj 
similar to that in which it did when 
the recording was being made, the 
vibrations creating similar sound 
waves to those which originally fel’ 
on it Some types of dictaphone 
have an electncal amplifier to 
make the record give a louder 
reproduction The dictaphone is 
valuable for office work, in that 



Modem office dictaphone 

DIDO, in CLASSICAL MYTHOLOGY 
is Queen of Carthage who, accord- 
ing to virgil, destroyed herself on a 
funeral pile when deserted by 
aeneas, with whom she had fallen 
m lo\e 

DIET All foods can be grouped 
under three main headings carbo 
hydrates, fats, and proteins A 
normal diet must contain enough 
of each, together with the necessary 
mineral salts, vitamins and water 
Carbohydrates are substances con- 
taining starch or sugar examples 
are bread, rice and other cereals, 
potatoes and honey Fats and oils 
are present in butter, meat fat, and 
oils such as cod -liver or olive oil 
Proteins are found in lean meat 
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eese and beans 
three types of 
.es, and fats, after 

J sed for producing 
y in the body, and 
ess ary to form new 
lse growth Mineral 
lcium, phosphorus, 
ers, are essential to 
od, teeth, etc , they 
x'e present m green vegetables, 
fruit and other common foods 
Water forms a large part of the 
body weight, and since it is legu- 
larly lost in breath, urine and sweat, 
it must be replaced Some roughage 
(the non-digestible part of foods) 
is necessary to give bulk to waste 
matter passed from the body 
See also digestion and vita- 
mins 

DIFFERENTIAL GEAR. When 
a car is turning a comer the outside 
wheels have to turn more rapidly 
than the inside wheels The back 
wheels therefore must not be 
rigidly joined on one axle The 
differential gear is in the middle 

DRIVING SHAFT 



Differential gem of a car 


of the back axle, where the driving - 
shaft from the engine rotates the 
crown wheel which turns the back 
wheels of the car By an arrange- 
ment of gear wheels, the differential 
gear allows each half shaft of the 
rear axle to rotate at different 
speeds 

DIGESTION. Food is needed to 
supply energy for heat and move- 
ment, and to make new body tissue, 
both to repair worn-out parts and 
for new growth Food must be 
broken up, and, as it passes down 
the digestive tube, chemically 
changed until it is in a form which 
can be absorbed into and used by 
the body 

Food chewed in the mouth is 
mixed with spittle (sahva) from 
glands, and this begins the senes 
of chemical changes These con- 
tinue in the stomach, where muscu- 
lar walls chum the food, and 
gastnc juices are poured on to it 
Here the contents must be acid for 
the necessary changes to take place 
The full stomach stretches, and the 
contents do not pass on till they 
are a sufficiently changed liquid 
Some foods stay only three-quarters 
of an hour, others need three hours 
or longer Duodenum walls, liver 
and pancreas all give out digestive 
juices, each affecting a particular 
part of the food When food 
reaches the ileum it is ready for 
absorption, and passes through the 
walls into blood-vessels and other 
tubes The colon, walls absorb 
watei, and bits of food which can- 
not be digested, like tough vege- 
table fibres, pass on to the rectum 
The journey takes from eight to 
eighteen hours Undigested matter 
is passed out when the circular 
muscle at the anus is relaxed about 
once or twice a day See also 
ALIMENTARY CANAL 

DIGGING the garden is neces- 
sary to loosen the soil This im- 
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prmes the value o£ the plant foods 
in it and permits the sun, air and 
wind to mingle with it and so in- 
crease its fertility It is better to 
use a spade than a fork for digging 
new land The spade must always 
be pressed into the ground \ertic- 
ally and not slantwise so that the 
soil is broken up to the full depth 
of the spade blade This is called 
digging one spit deep See allot- 
ment GARDENING and DOUBLE DIG- 
GING 

DISBUDDING is the removing 
of most of the flower buds from 
certain types of growing plants in 
order that the full effort of growth 
shall go into the remaining buds 
and thus produce larger and better 
flowers 

DISCIPLE means "learner,’ ' and 
is applied to those who learn from 
a great master The tw eh e apostles 
whom jesus called to be with him 
are called disciples, as are also the 
seventy he sent out to preach 

DISRAELI, Benjamin (1804- 
1881), statesman and novelist of the 
19th century, was a Jew by birth, 
but was baptized into the Christian 
Church He entered Parliament in 
1837, and nine years later became 
leader of the Conservative Party 
He was three times Chancellor of 
the Exchequer, m 1852, 1858-1859, 
and 1866 He was Prime Minister 
in 1868 and again m 1874-1880 
His most notable achie\ ements w ere 
the Proclamation of Queen Victoria 
as Empress of India in 1876, and 
the purchase on behalf of the 
Government of half the shares m 
the SUEZ canal Company which 
safeguarded Britain's control of the 
Canal and the way to India He 
was created Lord Beaconsfield in 
1876, and died in 1881 at the age 
of se\ enty-seven 

DISSENTER, one who does not 
accept the teaching of the Church 
of England See nonconformist 


DISTILLATION is a process 
for the separation of substances 
(often in liquid form) which de- 
pends upon the fact that one or 
more of them evaporates at a lower 
temperature than the others It 
entails the converting of liquid into 
vapour and then the condensing of 
the vapour into liquid again Some- 
times some of the substances may 
have so high a boiling point that 
in practice they cannot be evapor- 
ated at all It was a common process 
with the alchemists, who used it 
to obtain from their mixtures the 
more volatile “spirits" or "es- 
sences ” It has also been used for 
a long time to obtain strong alco- 
holic liquors such as whisky from 
others which contain only a small 
percentage of alcohol 
A simple type of distillation 
apparatus is shown m the illustra- 
tion on p 178. Imagine the retort 
to be half filled with a mixture of 
alcohol and water and heated by the 
flame beneath As the contents get 
hotter the alcohol, which boils at 
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Simple distillation apparatus for separating liquids 


about 80 deg C , starts to evaporate 
rapidly, and finally to boil The hot 
vapours pass down the long tube, 
which is usually cooled by water 
By the time they have reached the 
end of the tube they have condensed 
to liquid again and flow into a suit- 
able vessel The liquid in the boiler 
gets weaker and weaker in alcohol 
until finally its boiling temperature 
is nearly that of water, 100 deg C. 
The vapours coming off are now 
mostly steam The heating is now 
stopped and the liquid in the 
receiver — mainly alcohol — is re- 
moved for further treatment By 
such means the alcohol can be 
separated entirely from the water 
A process similar to this is used 
for die production of distilled 
water, petrol, and perfumes 
A variation of the simple distil- 
latiqn process is known as vacuum 
distillation If the air pressure on 
the liquid is reduced by suction 
with a pump, the liquid will boil 
at a much lower temperature than 
normally This is very useful for 
distilling materials such as sugar 
and glycerine, which are damaged 
or destroyed by prolonged heating 


at temperatures near their boiling 
points under normal pressure 

There is yet another important 
type of distillation, called destruc- 
tive distillation, in which we deliber- 
ately break up the substance in the 
retort by heating and then condense 
the volatile products of the re- 
action For an example see coal 
DISTILLATION 

DIVIDEND has many meanings: 
f 1) It is the amount of money which 
is distributed to the shareholders of 
a company This will depend on 
the type of share held The Prefer- 
ence Shareholder will receive a 
fixed return The Ordinary Share- 
holder will receive a dividend that 
will vary with the profit of the com- 
pany The return to the Debenture 
holder, although called a dividend, 
is not strictly such it is a fixed 
interest on the amount of money he 
has lent to the company (2) In the 
case of the co-optrative, profits 
are divided among the regular cus- 
tomers these profits are called the ^ 
dividend When a Co-operative 
declares, for example, a dividend of 
2x in the £, it means that for every 
£s worth of goods bought, the 
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customer will receive 2 x (3) The 
word is also used to mean the return 
given to a creditor from a bankrupt 
estate For example, if a person or 
a company has gone bankrupt for 

1,000 and has assets of ,£100, then 
the creditors will receive a dividend 
of 2r in the £ 

DIVISION (— ) is the opposite 
of multiplication 37 x 8 — 296, 
296 — 8 = 37, and 296 


7)53967 

7709 

remainder 
= 4 


— 37 «8 

(1) To divide 53,967 
by 7, proceed as follows 
7 into 53 is 7 and 
4 over, write 7 under 
3 Write a small 4 

before 9, 7 into 49 is 7, write 7 
under 9 7 into 6 is 0 and 6 over, 
write 0 under 6 and a small 6 
before 7 7 into 67 is 9 and 4 over 
Write 9, remainder 4 (the 4 over 
can be divided by 7 to make 1) 

(2) 79,639 — 58 Write out as in 
the example First divide 58 into 
79, answer 1. Write 1 

over the 9, and subtract 
58 Bring down the 
next figure, 6 1 his 

gives 216, to be divided 
by 58 58 is nearly 60 
supposing the divisor is 
60, 6 will go into 21 
three times Try 58 X 

3, and the answer is 
174, which when sub- 
tracted from 216 gives 
a remainder of 42 (If 
the remainder were o\ er 
58, the figure would be 

4, not 3 ) Write 3 over the 6, sub- 
tract, bring down the next figure, 
and go on till all the figures have 
been brought down In this case 
there is a remainder of 5 

(3) The bar m a fraction means 
"divided by”, and we can write 
division sums as fractions Thus 
840 — 14 = $ = 60 

(4) How many lengths of I foot 
7 inches can be cut from 33 yards' 1 


1373 

58)79639 

58 

216 

174 

423 

406 

179 

174 

rtmaMa> 5 


That is the same hind of sum, 
but we must bring everything down 
to the same fund of unit 

33 yards _ 1188 inche s 
1 foot 7 inches 19 inches 
1,188 — 19 = 62 -f 10 over 
There are 62 lengths of 1 foot 
7 inches, and 10 inches left over 
How many toys at 3r 8 d each can 
be bought for £3 ? 

/3 _ 720d 

zrm ~w 

720 — 44 = 16 + 16 over 
16 toys can be bought, and 16d 
( = lx Ad) is left over. 

DOG. The dog family includes 
wolves, foxes and jackals, relations 
of the domestic dog All have blunt 
daws with no sheaths They run 
swiftly and catch their prey with 
their teeth Different hinds of wolf 
live in north-east Europe, Siberia, 
India and North America, some 
hunt in packs and others are soli- 
tary Jadcals are common m many 
parts of Asia, Africa and south- 
east Europe, and these thieving 
camon-eaters may occur m such 
numbers as to be a pest Foxes 
leave on their trail a strong scent 
from glands in their feet The 
Bntish fox lives on rabbits, birds 
and smaller animals, and steals 
poultry It lives in earths m wood- 
land, often using homes dug by 
badgers, and is well known for its 
cunning Dogs were domesticated 
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by man in prehistoric times, prob- 
ably from small wolves Numerous 
types have been bred for watch- 
dogs, hunting, retrieving, herding 
sheep and guarding them where 
necessary, for pulling sledges or 
carts, 01 as pets See transport 
DOG AS A PET. If your dog is 
large he will have to sleep in a 
kennel, but do see that this is 
roomy enough, watei proof and 
quite free from draughts If your 
dog has to spend a lot of time on 
the chain, he should have a wooden 
platform, a few inches off the 
ground, placed in front of his ken- 
nel to lie on Indoor dogs need a 
basket of their own, out of draughts, 
off the floor, and with plenty of 
straw or old blankets 
All dogs, even little ones, need 
lots of exercise They should never 
be chained up for long periods 
unless absolutely necessary, and 
they must be given regular walks 
Don't expect your dog to run 
behind you on your bicycle. It is 
bad for his heart 
Puppies need small quantities of 
food every two or three hours, but 
a full-grown dog should have one 
good meal a day — and no scraps 


or titbits at odd intervals 1 Give 
him table scraps, cooked liver or 
other meat, fish occasionally, por- 
ridge, vegetables and gravy and so 
on at midday and a hard, dry bis- 
cuit before bedtime Keep his 
drinking bowl always full of fresh 
water Give him a mild laxative 
fi om time to time and keep a worm 
powder handy while he is a puppy 
When training a young dog to 
do anything, make your lessons 
short and frequent and always use 
the same words of command 
Groom him daily with a stiff 
brush Baths should be infrequent 
Exercise, comfortable sleeping 
quarters, sensible food, companion- 
ship and again exercise should keep 
your dog happy and healthy. If he 
is not, consult a vet 
DOGFISH See shark 
DOLDRUMS, regions of calm 
sea near the equator, where heated 
air tends to rise vertically and there 
are no strong winds As it ascends, 
the air cools and its moisture con- 
denses, and heavy rams result 
DOMESDAY BOOK. See 

WILLIAM I 

DOMESTIC ANIMALS. From 
prehistonc times man has trained 
animals for his use, as 
beasts of burden, to guard 
his home, or to help him 
catch food First local 
animals were used, such as 
reindeer in the north, and 
camels m deserts, but later 
man exported animals to 
places where he needed 
them, as the Spaniards took 
horses to America More 
recently numerous types 
have been bred by artificial 
selection, so that forms very 
different from their an- 
cestors, suited to particular 
regions or reared for one 
special purpose, are pro- 
duced Sheep with very 
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short legs or with very long fleece, 
cows with exceptional milk yield, 
or hens with abnormally large egg 
production have been bred In the 
future far more specialized varieties 
of domestic animals will probably 
be produced 

See also transport 

DOMINICAN REPUBLIC. See 

HAITI AND DOMINICAN REPUBLIC 

DOMINIONS, self-governing 
nations in the British common- 
wealth Each is governed by 
a parliament and has a Governor- 
General appointed by the King 
on the advice of the Dominion 
Government 

DOMINOES is a game for two 
or more players, played with 28 
pieces (“bones”) made of black 
wood or white bone with spots of 
contrasting colour on one side The 
spots are m two sets and range from 
0 to 6 (to 9 with larger sets) The 
bones are known as 6-5, 4-0, double 
2, etc , according to the numbers of 
spots The dommoe8 are mixed 
face downwards, each player takes 
5 or 7 bones The first player after 
examining his bones places one face 
upwards and the next player must 
jom one of his on, matching one 
of the numbers of his domino with 
the projecting numbers of a domino 
already there Whenever a player 
is unable to do this he takes domin- 
oes from the pool of re maining bones 
until able to do so The first player 
to get nd of all his bones is the 
winner 

Another game is to get multiples 
of 5 or 3 as the combined total of 
the spots at the two ends, the player 
scoring a pomt every time he does 
that with his domino 


DOSTOEVSKY, Feodor (1821- 
1881), the most sombre of the great 
Russian realistic novelists of the 
19th century. Suffering, sin and 
redemption are the themes of his 
greatest works Crane and Pttmsh- 
ment , The Idiot and The Brothers 
Karamazov 

DOUBLE BACK STITCH is a 
useful stitch consisting of two rows 
of back stitch worked at the same 
time Begin on the bottom line at 
the right-hand 
side, make a 
back stitch 
and bring the 
needle out on 
the top line 
diagonally 
Work the next 
back stitch on 
the top line, Double back stitch 
cross behind and its reverse 
again to the 

bottom line, and so on The back of 
the work will show a line of closed 
herringbone stitches Alternatively 
a line of closed herringbone stitches 
will produce on the reverse side a 
line of double back stitching It is 
used mainly for embroidery on 
transparent materials 

DOUBLE BASS, the largest and 
deepest instrument of the violin 
family 

DOUBLE DIGGING. The top 
layer of soil is the most fertile, but 
in order to improve drainage and 
m a k e it easier for plant roots to 
penetrate, it is also necessary to 
break up the subsoil Double dig- 
ging serves this purpose A line is 
stretched down the middle of the 
plot to divide it into two equal 
portions A trench one spit deep 
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Horn the dominoes Jit together m the course of play 
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(see digging) is made at one 
end of the first portion, and 
the soil removed from it is 
taken to the end of the 
second portion The bottom 
of the trench is loosened 
with a fork and manure or 
compost thrown in A 
second trench is then opened 
next to the first and the 
top spit from it is used to fill 
up the first trench, the sub- 
soil of this second trench 
being loosened and compost 
added This is continued 
until the whole of the two 
plots have been trenched 
and the soil removed from 
the first trench used to fill 
up the last one 

See also allotment gar- 
dening and digging 
DOVE and PIGEON. 



Method of double digging 


The wood-pigeon or nng-dove 
breeds in both Central London and 
secluded woodlands, and vast flocks 
migrate to Britain from Europe 
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Dragonfly and its larva 


They do great damage by easing 
com and other crops Stock-doves, 
turtle-doves and rock-doves also 
breed in Britain Many tame var- 
ieties, such as fan tail and pouter 
pigeons, have been bred from wild 
species The homing ability of 
earner pigeons is utilized in war 
See also pigeon as a pet 
DOYLE, Arthur Conan, Sir 
(1859-1930), gave up his medical 
practice for story telling and created 
the moat popular detective in fiction, 
Sherlock Holmes He also wrote 
histoncal novels, among them Micah 
Clarke, The White Company and 
The Exploits of Brigadier Gerard 
DRAGON-FLY, an insect order 
whose larvae live m water, catching 
water animals by pincer-jaws which 
are folded up to mask the mouth 
when at rest Full-grown larvae, 
showing small wing-cases, climb up 
water plants into the air, dry and 
split, and the brilliant shimmenng- 
winged dragon-flies emerge They 
are useful to man as they eat many 
flies and mosquitoes 
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DRAKE, Francis, Sir (1540- ] 
1596), Elizabethan admiral and 
explorer. He was the first English- 
man to go round the world See 
ELIZABETH and EXPLORATION. 

DRAMA is religious in origin, 
and the earliest European drama 
was that of Greece Greek drama 
contained little action on the stage, 
violent events — and they were 
many m the legends which were 
the subjects of Greek tragedy — 
being narrated in long speeches, 
not enacted The chorus, generally 
a group of old men, provided a 
running commentary on what was 
happening, and was a necessary 
part of all Greek drama Roman 
drama imitated Greek, but was not 
a very important part of Latin 
literature Acting, as we understand 
it, was unknown, Greek actors wore 
masks representing the types of 
character they were playing 
After the Roman Empire broke 
up, we hear little of drama for 
some centuries In medieval Eng- 
land it developed anew, growing out 
of the ceremonies of the Church 
These ceremonies, and the more 
elaborate little plays growing out of 
them, were an attempt to teach the 
Bible stoiy by means of acting it 
The church services were in Latin 
which the simple congregations 
could not understand, but the 
senes of playlets called mystery or 
miracle plays presented the story 
of the Old and New Testaments in 
English and were at once an instruc- 
tion and a welcome show the 
various guilds of craftsmen, such 
as goldsmiths, bakers, butchers, etc , 
made themselves responsible (at 
first under the guidance of the 
clergy) for the acting and equip- 
ment of individual playlets, such as 
that of Ahaham and Isaac, The 
Building of the Aik or The Last 
Supper The plays were performed 
on movable stages, called pageants, 


and on holidays like Easter, Whit- 
suntide, and, in particular, the festi- 
val of Corpus ChnsU , the people 
would assemble at various points 
to which the pageants would come 
one by one during the day, each 
in turn giving its play and then 
moving on to the next audience 
Thus all the people could see all 
the plays A stall further develop- 
ment was the morality plays in 
which virtues and vices were the 
characters, a celebrated example 
being the play of Everyman, a sym- 
bolical representation of man’s 
journey through life and struggle 
hetween good and evil Later, in 
the 16th century, another type of 
drama appeared — the interlude, 
which was a short play, often 
humorous, intended for entertain- 
ing guests m the houses of the 
wealthy, or at court In the reigns 
of Elizabeth and James I a special 
kind of play, the masque, enjoyed 
a great vogue at court It contained 
much music and dancing, with 
elaborate scenery and costumes, 
indeed, the masque is a combina- 
tion of play, opera and ballet Thus 
drama developed in England from 
the Bible stones, through moral 
tales about personified virtues and 
vices, and at last to stones about 
real men and women — historical 
drama From that it was only a 
step to stones about imagined men 
and women and their problems. 
The last two types flowered in 
Shakespeare’s works 
There are two broad divisions 
in drama tragedy and comedy. 
Tiagedy deals with senous or sor- 
rowful subjects with disastrous 
ends for some of the characters, 
whereas comedy repiescnts amus- 
ing or foolish people, complicated 
situations and a happy conclusion. 
In tragedy we are filled with a sense 
of life’s mystery — its chances and 
changes ana difficulties m comedy 
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tie are made to laugh at men’s 
folhea and thereby, perhaps, we 
help to mend them 

Special names are given to special 
types of play A farce is a comedy 
intended only to amuse, containing 
ridiculous situations and far- 
fetched characters 

A melodrama is a tragic subject 
treated superficially with a highly 
sensational plot and a violent end- 
ing for the villam Pantomime is a 
special type of spectacular drama in 
which some story, usually a fairy 
tale, is dramatized and at the same 
time burlesqued by the introduc- 
tion of clownish characters and 
topical humour, dancing and sing- 
ing See also theatre 

DRAUGHTS is a game for two 
players, played on a board with 
twelve white men against twelve 
black men, the men consisting of 
wood or bone disks The men are 
set out as in the diagram, being 
placed on the squares of one colour 
only, black or white, and they keep 
to that colour of square throughout 
the game The object of the game is 
to “take” the opponent’s men and 
remove them from the board, or 
confine them so that they cannot 
move If a player finds that he has 
lost all his pieces, or is unable to 
move them, then he has lost the 
game 

The player with the black men 
moves first, then his opponent, 
moving forward diagonally one 
square at a time to a vacant square, 
but if a man reaches the opponent’s 
back line it becomes a “king” and 
can move in any direction To take 
sn opposing piece on an adjoining 
square, the playing square immedi- 
ately the other side of the oppon- 
ent’s piece in a direct diagonal line 
must be vacant, so that the player’s 
man can jump over If a player can 
do this to more than one of his 
opponent’s men, jumping over one 
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Draughtsmen teady for play 

man each time into a vacant 
square, then he can take them all in 
the same move Should a man neg- 
lect to take an opponent’s piece 
when able to do so, that man may 
be “huffed” by being removed 
from the board 

DRAWING is part of all the 
visual arts and, on its own, is one 
of the most universal of the fine 
arts See art 

The materials used today are 
many and varied chalks, crayons, 
charcoal, pens, pencils and brushes, 
and for etching and engraving 
needles, gravers and chisels Most 
drawings are done on paper, white 
or tinted, or on thin prepared card- 
board 

To draw really well, the student 
has to observe continually, and 
learn to draw what he has seen 
This practice enables him to sim- 
plify and stylize his work, and to 
draw from memory and imagination 

Besides drawing outline shapes 
and details, the artist may also 
express solid forms in drawing 
This is done by shading, or suggest- 
ing the shade or tone of the surface 
he wishes to indicate There are 
various ways of doing this by lines 
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Dredger shifting mud 

drawn at various distances apart, 
or by the use of heavier or lighter 
strokes Sometimes the lines are 
crossed at an angle, and, to suggest 
roundness, may be curved accord- j 
mg to the direction of the surface 
In drawing with soft chalk, or char- 
coal, or with a brush, tone may be 
suggested by thin or broad strokes 
or masses Nearly all Eastern draw- 
ing is done with the brush , and we 
are today inclined to the view that 
the best way to learn to draw is to 
begin with the brush 

Some of the finest drawings by 
great masters such as Botticelli, 
Michelangelo, Leonardo, Raphael, 
Holbein, Durer, may be seen m 
the British Museum and at Wind- 
sor Castle 

DREDGING is a means of mam- 
taming or increasing the depth of 
a stream or harbour by removing 
the mud deposited by currents, 
thus enabling vessels to move over 
the area Special ships called 
dredgers either suck up the mud 
through pipes by means of large 
pumps or scrape it off the bottom 
with huge buckets The mud is 
then dumped into barges alongside 
and taken away 

DROMEDARY See hoofed 

MAMMALS 

DRUIDS See Britons (ancient) 
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DRUM. See percussion instru- 
ments 

DRYDEN, John (1631-1700), 
was poet, critic and playwright 

In 1663 he mamed Lady Eliza- 
beth Howard, and in 1668 was 
made Poet Laureate Between 1665 
and 1681 he wrote some fourteen 
plays, chiefly tragedies, the best are 
The huhan Empty or (1665), Aureng- 
zebe (16 76), and AH for Lone (1678), 
He wrote most of his plays in 
rhymed verse, although Au for 
Love, his best play, on the story 
of Antony and Cleopatra , is in 
blank verse His critical work js 
chiefly contained m the prefaces to 
hia works, and m the Essay of 
Dramatic Poesy 

Dryden twice changed his politics 
and his religion and so had many 
enemies But being a man of great 
argumentative and satinc power, he 
was well able to defend himself from 
them 

DRYPOINT. See etching 

DUCK, with the goose and swan, 
are birds which all have webbed 
feet for swimming, long necks and 
broad beaks toothed at the sides to 
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filter insects, water-snails and plants 
from mud and water At breeding 
time males of the duck and goose 
have more brilliant plumage, as is 
shown by the common wild duck 
or mallard Many wild species of 
duck and goose migrate through 
Britain, and numerous domestic 
varieties have been bred from some 
of them See pictures on p 77 
DUCKBILLED PLATYPUS, 
with the echidna, is the most primi- 
tive mammal, for, while possessing 
warm blood and fur, and producing 
milk for its young it is also hatched 
from an egg It lives in Australia 

DUET, a musical work for two 
performers 

DUGONG, a marine mammal, 
from five to fifteen feet in length, 



which is found in the Red Sea, the 
Indian Ocean, and along the north- 
east coast of Australia It floats 
half-upnght, with its baby under 
its flipper, and is thought to be the 
origin of stones about the mermaid 

DUMAS, Alexandre, the elder 
(1803-1870), was the wnter of in= 
numerable highly coloured histori- 
cal and romantic novels, of which 
The Three Musketeer] and The 
Count of Monte Cnsto are the best 
known 

DURALUMIN is an allot of 
aluminium, copper, magnesium, 
silicon and manganese Light yet 
strong, it has the valuable property 
of being temporarily very soft after 


it has been heated While thus soft 
it can be pressed into any desired 
shape, subsequently becoming rigid 
in its new form It is very widely 
used in the manufacture of aircraft 
components 

DUTCH ART. See art 
DYE is a material which pene- 
trates and colours the fibres of 
fabrics A good dye should neither 
fade in sunlight nor dissolve m any 
common liquid after it is inside the 
fibre Many dyes are complex, 
chemical substances derived from 
COAL DISTILLATION 

See also aniline 
DYKE (dike), a ditch of any size 
used for the draining of land, also 
an embankment built on either side 
of a waterway m which the water- 
level is often above the level of the 
land beyond the embankment, and 
without which the land would be 
flooded The best-known dykes are 
found in Holland and the English 
fens In Holland, in particular, 
whole areas have been reclaimed 
from the sea by means of dykes and 
made fit for cultivation 
DYNAMICS is the study of 
forces and bodies in motion 
DYNAMO Sec generator 



Dumas, French novelist 


187 




EAGLE, a large bird of prey, 
with hooked beak and curved 
talons used to catch Small mammals 
or birds Golden Eagles still nest 
on rocky ledges in the Highlands of 
Scotland 

See picture on p, 76 

EAR. In mammals the ear is 
concerned with both hearing and 
the sense of position and balance, 
and has outer, middle and inner 
ear regions The outer ear includes 
the visible ear-flap (small in man, 
but large and mobile in horses, 
rabbits, etc ), and the ear tube lead- 
ing to the ear drum, a tightly 
stretched membrane The middle 
ear is an air-filled cavity, communi- 
cating with the throat by the 
Eustachian canal Three little bones, 
the hammer, anvil and stirrup, 
leach across it from the ear drum 
to a window leading to the inner 
ear This is a fluid-filled cavity in 
dense bone In it is a tube coiled 
like a snail shell, the cochlea, which 
is responsible for hearing Balance 
is mam tamed by the semicircular 


canal region Three canals lie at 
light angles to one another, and 
minute particles in the fluid within 
them press on sensitive hairs when 
the position is changed 

The ear-flaps collect sound 
waves, which cause the ear drums 
to vibrate The vibrations pass 
through the three middle ear bones 
to the window of the inner ear, 
and thence to the fluid m the semi- 
circular canals and cochlea 

From these, neives take messages 
to the brain, where they are 
mterp reted 

EARTH, THE. Points of scien- 
tific interest about it are (1) Its 
shape — a very slightly flattened 
ball. (2) Its size — about 8,000 
miles m diameter, and about 25,000 
miles m circumference (3) Its 
weight — about six thousand million 
million million tons (4) Its motion 
— it turns on its own axis once a 
day and travels on a nearly circular 
course round the sun at a mean 
distance of 93 million miles in 365| 
days at a speed of 17 miles a second 


CHAIN OF BONES 
IN MIDDLE EAR 



SEMICIRCULAR 
CANALS OF 
INNER EAR 


AUDITORY 
>- NERVES 


COCHLEA 


OUTER EAR 


EARDRUM 


EUSTACHIAN CANAL 
LEADING TO THROAT 


The ear collects sound waves, which vibrate the ea r drum — these vibrations 
pass to the biain winch interprets them 
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Map of the East Indies , a string of nch tropical islands 


(5) The chemical composition of 
its crust, which is all we can 
examine at present — by weight 
nearly half of it is oxygen, more 
than a quarter is silicon, with 
aluminium, iron, calcium, sodium, 
potassium, and magnesium con- 
tributing over 1 per cent each All 
other elements are less than 1 per 
cent each, many very much less 

(6) Three-quarters of the surface 
is covered with water (7) It is sur- 
rounded by an atmosphere See 

WORLD 

EARTHQUAKE, a trembling of 
the earth’s crust due to movements 
along lines of weakness called 
fractures or fault lines The 
tremors — sometimes capable of 
great damage — can be recorded on 
a delicate instrument called a 
seismograph thousands of miles 
away 

EARWIG See cockroach 

EAST AFRICA consists of the 
independent kingdom of Abyssinia, 
and various colonies, mandates and 
protectorates, mostly British See 
AFRICA, ABYSSINIA, ANGLO -EGYPTIAN 
SUDAN, KENYA, SOMALILAND, TAN- 
GANYIKA, UGANDA, ZANZIBAR 

EASTER. See seasons of the 

CHURCH 

EAST INDIES, two mam groups 
of islands, the Sunda group from 
Sumatra to Timor, and the Moluc- 
cas group from Celebes to New 
O mn^ with Borneo and 3ome 


smaller islands Except for parts of 
Borneo, Timor and New Guinea, 
these islands, formerly Dutch 
colonies, are combined m the 
United States of Indonesia, with 
the Dutch Sovereign at the head 
Java is the most highly developed 
Sugar, tea, coffee and rubber are 
exported, rice is the mam food 
crop, and has to be supplemented 
by imported supplies Quinine 
from cinchona bark, pepper and 
many spices are also produced 
Batavia (Djakarta) is the port for 
the archipelago Sumatra is less 
highly developed, although there 
are rubber and tobacco plantations 
and the petroleum and tm ore 
reserves are being exploited 
Borneo has valuable petroleum and 
coal reserves, but much of the 
island is still unexplored or in- 
habited by savage tribes Planta- 
tions are more numerous m the 
British parts, North Borneo and 
Sarawak Celebes and the Moluccas 
are small fertile islands m the early 
stages of development The western 
part of New Guinea is under Dutch 
control, the south-east (Papua) is 
Australian, and the remainder is 
under Australian mandate Thick 
forests cover most of the island, but 
some coconuts and b anan as are 
grown and a little gold is mined 
Timor is partly a Portuguese colony 
ECHIDNA (porcupine ant-eater) 
is, with the duckbilled platypus, 



Eclipse of the sun Eclipse of the moon 


the most primitive mammal, it has 
warm blood and spines and pro- 
duces milk for its young, yet it is 
hatched from an egg It lives m 
Australia, Tasmania and Papua 
ECHO, occurs when sound 
waves strike a hard surface and 
are reflected backwards (just as a 
ball bounces back from a wall) to 
produce in the ear a weak repetition 
of the sound 

ECLIPSE. An’ eclipse of the sun 
is due to the moon passing between 
the sun and an observer on the 
earth it occurs around the day of 
the new moon An eclipse of the 
moon is due to the moon passing 
into the shadow of the earth it 
occurs at the time of the full moon 
ECOLOGY is the study of the 
relationships between animals and 
plants living in any particular 
on 

CONOMICS is the study of the 
production and distribution of 
wealth in a community See 
COMMERCE, CAPITAL, BANK, PRO- 
DUCTION, CONSUMPTION, etc. 

ECUADOR, in South America, 
lies on the equator across the 
Andes Petroleum and gold are 
produced Cocoa, nee, bananas, 
sugar, fruit and cinchona bark are 
grown, and Panama hats are ex- 
ported The chief towns are the 
port of Guayaquil, and Quito, the 
capital, which lies in the Andes at 
over 9,000 feet above sea level, and 
has a fairly temperate climate See 
map of south America 
EDISON, Thomas Alva (1847- 
1931), a the Amencan inventor of 


the gramophone and the incandes- 
cent electnc lamp 
EDWARD I (reigned 1272-1307) 
was the son of Henry III 
His lifelong ambition was to 
bring Wales and Scotland under 
the same sovereign as England He 
invaded Wales and forced Llewelyn, 
prince of Wales, to give up much 
of his territory under the Treaty 
of Conway (1277) The Welsh were 
unhappy, and soon Llewelyn and 
his brother, David, took up arms 
against Edward Llewelyn was 
killed m a skirmish, and David was 
put to death. In 1301, Edward 
revived the title of Prince of Wales, 
and conferred it on his new-born 
son The title has since been held by 
the British sovereign’s eldest son 



Eduon , American inventor 
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Edward did not succeed in con- 
quering Scotland, but his repeated 
attacks earned him the title of 
“Hammer of the Scots ” The death 
of the Scottish king, Alexander III, 
in 1286, followed by that of his 
little grand-daughter, Margaret, the 
Maid of Norway, left the Scots 
without a ruler, though there were 
many claimants to the throne 
Edward was asked to decide be- 
tween the claimants, and chose 
John Baliol The Scots, fearing 
English interference, rose in rebel- 
lion but were defeated by Edward 
at Dunbar, and the Scottish crown 
and coronation stone were taken to 
London (1296) Another rebellion 
under William Wallace followed, 
and the English were defeated at 
Stirling Bridge (1297) Edward 
again led an army into Scotland, 
defeating Wallace at Falkirk (1298) 
The Scottish patriot was not cap- 
tured until 1805, when he was put 
to death as a traitor But another 
leader took his place — Robert 
bruce, descendant of a Scottish 
king For the last time the old King 
Edward I inarched north, but died 
at Burgh-on-Sands, near Carlisle 
EDWARD II (reigned 1307- 
1327), was the worthless son of 
Edward I He was deposed in 1327, 
and afterwards murdered Edward’s 
marriage with the French pnncess, 
Isabella, gave his son, Edward III, 
the excuse for claiming the French 
crown, thus beginning the hundred 
tears’ war between England and 
France i 

EDWARD m (reigned 1327- 
1377), was the son of Edward II 
He was an able king, and during his 
reign the commerce of England 
with the Continent greatly increas- 
ed, and her mastery over the Chan- 
nel was established There was 
som4 fighting with the Scots, but 
the mam military activities were in 
France, where Edward’s claim to 


the French crown opened a war that 
continued, with intervals of peace, 
for over a hundred years See 
hundred tears’ war In the famous 
naval battle of Sluys (off the Dutch 
coast) in 1340, the French fleet was 
destroyed The Battle of Crfcy in 
134 6 was a tnumphfor English long- 
bowmen, and was followed by the 
siege of Calais The surrender of 
this town gave the English a base on 
the Continent for trade or warfare 
till the time of Mary Tudor 

In 1348-1349 England suffered 
from the ravages of the black 
death which put an end to the 
war for a time, and resulted in 
many deaths and changes m labour 
conditions 

In 1356, the Prince of Wales 
(the Black Prince) won a great 
victory at Poitiere, in the west of 
France Another period of peace 
followed, but war opened again 
with disastrous results for the 
English Edward’s last years were 
full of trouble, the Prince of Wales 
was stricken with a lingering disease, 
and unable to carry on the war, and 
Edward saw all the hard-won 
French possessions lost except 
Calais He died in 1377, a few 
months after the death of the Black 
Prince, and was succeeded by his 
grandson, Richard II, a boy ten 
years of age 

EDWARD IV (reigned 1461- 
1483), son of Richard, Duke of 
York, became K i n g of England in 
1461, after the defeat of the Lan- 
castrian king, Henry VI, at Towton, 
during the Ware of the roses 
Edward was only twenty years of 
age, and his father had been killed 
the previous year at Wakefield The 

young king owed his victory and 
crown to his cou sin , the powerful 
Earl of Warwick, who came to be 
known as “the King-Maker ” Ed- 
■ward’s marriage with Elizabeth 
Woodville ang ered Warwick, and he 
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took up the cause of the defeated 
King Henry Edward took refuge m 
Flanders, but in 1471 he returned, 
and defeated Warwick at Barnet, 
the earl was slain in the battle 
Edward then defeated Henry VTs 
queen, Margaret, at Tewkesbury, 
and her young son was killed in the 
battle Henry VI died shortly 
afterwards in the Tower of London 

Edward reigned another twelve 
years and died in 1483 During his 
reign the first English printing 
press was set up by William Caxton 
at Westminster. 

EDWARD V was only twelve 
years old when his father, Edward 
IV, died The Duke of Gloucester, 
the young king's uncle, placed 
Edward and his brother, Richard, in 
the Tower (1483) The two young 
princes were murdered, and buried 
under a staircase The cruel duke 
became king as Richard III 

EDWARD VI (reigned 1547- 
1553), was the son of Henry VIII 
He became king at the age of rune 
His mother’s brother, the Duke of 
Somerset, was made protector, or 
regent, but he was executed m 1552, 
and his place taken by the Duke of 
Northumberland Edward’s reign — 
during the reformation — was 
marked by two risings — a Catholic 
rising in the west against the new 
Prayer Book ordered to be used m 
the churches, and a rising — Ket’s 
Rebellion in the eastern counties — 
against the agricultural changes, 
especially the enclosure of land for 
sheep farms Northumberland ad- 
vised Edward to name his cousin, 
Lady Jane Grey, as his successor 
(she was the wife of Northumber- 
land’s son) But on Edward’s death 
(1553), his half-sister, Princess 
Mary (Tudor), became queen Poor 
gentle Lady Jane was imprisoned in 
the Tower and then executed 

EDWARD VII (reigned 1901- 
1910), succeeded his mother, Queen 


Victoria, m 1901 As Prince of 
Wales he had been a popular mem- 
ber of society He had also made 
lengthy tours in the Empire He 
visited India m 1875, and on his 
return Queen Victoria assumed the 
title of Empress of India 

After he became king, Edward 
VII paid visits to many European 
countries He earned the title of 
“Edward the Peacemaker ” He was 
very popular m France, which he 
frequently visited, and he was 
largely responsible for the warm 
friendship, known as the Entente 
Cordtale (“cordial understanding”), 
which has continued to exist 
between the two countries from 
his time 

EDWARD Vm (bom 1894), 
eldest son of King George V, suc- 
ceeded his father m January, 1936 
He abdicated m favolir of his 
brother m December of the same 
year He was then given the title of 
Duke of Windsor 
EDWARD THE CONFESSOR 
See anglo-saxons and WILLIAM I 
EEL, a very long fish with 
minute scales buried m tough, 
8 limy skin Young eels (elvers) 
travel in millions up rivers, like 
the Severn, and reach streams, 
lakes and pools where they feed 
and grow After some years they 
go down to the sea again, often 
wnggling across fields to reach 
rivers All European eels swim two 
to three thousand miles to breed 
m the depths, of the Atlantic south- 
east of Bermuda, and die The 
transparent, nbbon-like infant eels 
take more than two years to reach 
the river estuaries as elvers 
EGG, the sex cell produced by 
the female, generally it must first 
be fertilized by a male cell or sperm 
before it c. n begin its development 
to form a new animal 
Eggs are usually formed m an 
ovary, and after fertilization 
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develop into either a larval form, 
such as a caterpillar or tadpole, or a 
miniature of the parent, as in the 
case of reptiles and birds If the 
young animal is to develop fully 
within the egg, a large store of yolk 
is necessary for food In the bird’s 
egg the albumen (the white) is an 
extra food store In mammals and 
in certain reptiles and amphibia 
the eggs are retamed within the 
mothers body and develop there, 
the young bang bom alive 

See also fish and seed 

EGYPT is an independent king- 
dom, the life of which has always 
centred upon the Nile, m whose 
flood area intensive farming is 
practised Cotton is exported from 
Alexandria The rest of the country 
is largely desert Cairo, at the head 
of the Nile delta, is the capital 
The important Suez canal runs 
from Port Said to Suez See also 

ANGLO- EGYPTIAN SUDAN 

EINSTEIN, Albert (bom 1879), 
is a mathematician and physicist 
He developed the mathematical 
theory of relativity which bears his 
name, and which gave scientists 



Ernstem gave science new ideas 



Map of Egypt and the Sudan 


new conceptions of the nature of 
time and space 

EIRE consists of all Ireland 
except Northern Ireland Cattle are 
bred on the central plain, and co- 
operative dairying has developed in 
the south-west Most of the people 
are small fanners Cattle, beer, and 
dairy produce are exported, mainly 
through Dublin, the capital, to 
Great Bntain A hydro-electnc 
industry is developing on the 
Shannon River The chief ports 
are Dublin, Cobh and Cork in the 
east, and Galway in the west The 
south-west is well known for its 
lakff and mountain scenery See 
map of IRELAND 

ELASTICITY Most solid 
materials if stretched or twisted 
tend to return to their original 
shape when the force is removed 
If this happens, then the material 
is behaving elastically Common 


cue — a 
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examples are rubber and steel, 
which if twisted or bent try to 
spring back to their former shape 
ELECTRICAL ENERGY 
UNITS. Electricity passing along a 
wire can be compared with water 
passing through a pipe Like the 
flow of water, the flow of electricity 
can be measured as to (1) its 
strength or force, (2) its amount, (3) 
the resistance it gets from its con- 
ductor as it flows In electricity (1) 
is measured by units called volts, 
(2) by amperes, (3) by ohms 
The consumption of electricity 
is measured by the watt unit, which 
takes account both of force and 
amount, its numerical value being 
found by multiplying voltage by 
amperage 

ELECTRICITY. See current 
and ELECTROSTATICS 
ELECTRIC MOTOR. See 

MOTOR (ELECTRIC) 

ELECTRODYNAMICS is the 
study of electric currents and 
their effects as distinct from ELEC- 
irostatics, which deals with the 
effects of electrical charges at rest 
ELECTROLYSIS. When an elec- 
tric current is passed through a 
solution of a salt such as copper 
sulphate, we find that the salt is 



Electromagnet and steel object 


broken up into chemical substances 
which are deposited on the elec- 
trodes or points where the current 
enters and leaves the solution This 
process is called electrolysis 
Hydrogen and metals are deposited 
on the electrode at which the cur- 
rent leaves the solution, and this 
is used for electroplating objects 
ELECTROMAGNET. Any wire 
carrying a current affects a mag- 
netized needle placed near it The 
effect is increased by winding the 
wires mto a coil and placing the 
magnetized needle at one end of 
the coil The effect is still further 
increased if a core of soft iron is 
placed inside the coil while the 
current is flowing through the wire, 
the soft iron becomes a strong 
magnet and will attract steel or 
iron objects The polarity of the 
soft iron core depends on the 
direction m which the current is 
flowing The iron core has often the 
shape of a horse-shoe Electro- 
magnets are used m bells, cranes, 
dynamos, electric motors and other 
electrical apparatus 
ELECTRON, the small negative 
elemental electric charge in the 
atom, which is the basis from which 
currents are built up Through an 
ordinary torch bulb about three 
milli on milli on million electrons 
pass every second See atom 
ELECTROPLATING is the use 
of an electric current to coat metal 
objects (e g of iron or copper) with 
a film of a different metal (such as 
silver or nickel) A bath contains a 
solution of a salt of the metal, say 
silver, which is to form the plating 
material The objects to be plated 
are suspended from one terminal 
of the current, and from the other 
are suspended plates of pure silver 
on both sides of the objects Cur- 
rent is passed to the silver and 
thence through the solution to the 
objects The silver plates gradually 
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Metal objects being electroplated with stiver which passes from plates to objects 


dissolve and the silver passes with 
the current to the objects which 
thus become covered by a thin 
layer of silver See electrolysis 
ELECTROSCOPE. See electro- 
statics 

ELECTROSTATICS is the study 
of electrical charges at rest A body 
can be given a negative or positive 
charge in many ways, of which the 
simplest is by friction. If a non- 
conducting body such as a stick of 
sealing wax is rubbed on doth, it 
becomes charged with electricity 
This electricity is not flowing like 
an electric current It is said to be 
at rest, and will show various effects, 
such as that of attracting tiny 
uncharged pieces of tissue paper 
or cotton, or of repelling bodies 
which have a similar kind of elec- 
tricity Hie electroscope is an in- 
strument based upon this fact and 
used to detect the presence of elec- 
tric charges Its two leaves of very 
thin gold leaf are protected from 
draughts m a glass jar and are con- 
nected to the top metal plate by a 
rod or wire When a charge is given 


to this top plate by bringing near 
an electrically charged body it 
passes down to both leaves, which, 
charged alike, repel one another and 
separate See also current 



Simple type of electroscope 
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ELEMENT, a substance which 
cannot by chemical means be split 
up into different or simpler sub- 
stances There aie ninety-two ele- 
ments, shown in the following 
table All other substances are made 
out of mixtures or compounds of 
these elemental substances Below 
are the atomic numbers and relative 
weights of the atoms of the ele- 
ments Oxygen = 16 is the accepted 
standard thus hydrogen is just over 
one-sixteenth the weight of oxygen, 
and carbon is three-quarters its 
'weight 


Atomic 


Atomic 

No 

Element 

Symbol 

Weight 

i 

Hydrogen 

H 

1 008 

2 

Helium 

He 

4 

3 

Lithium 

Li 

6 94 

4 

Beryllium or 
Glucinum 

Be 

9 02 

s 

Boron 

B 

10 82 

6 

Carbon 

C 

12 

7 

Nitrogen 

N 

14 008 

8 

Oxygen 

O 

16 

9 

Fluorine 

F 

19 

lO 

Neon 

Ne 

20 2 

li 

Sodium or 
Natrium 

Na 

22 997 

12 

Magnesium 

Mg 

24 32 
26 97 

13 

Aluminium 

Al 

14 

Silicon 

Si 

28 06 

15 

Phosphorus 

P 

31 027 

16 

Sulphur 

S 

32 064 

17 

Chlonne 

Cl 

35 457 

18 

Argon 

A 

39 94 

19 

Potassium or 
Kalium 

K 

39 096 

20 

Calcium 

Ca 

40 08 

21 

Scandium 

Sc 

45 1 

22 

Titanium 

Ti 

48 1 

23 

Vanadium 

V 

50 95 

24 

Chromium 

Cr 

52 01 

25 

Manganese 

Mn 

54 93 

26 

IronorFerrum Fe 

55 84 

27 

Cobalt 

Co 

58 94 

28 

Nickel 

Ni 

58 69 

29 

Copper or 
Cuprum 

Cu 

63 57 

30 

Zinc 

Zn 

65 38 

31 

Gallium 

Ga 

69 72' 

32 

Germanium 

Gc 

72 6 

33 

Arsenic 

As 

74 96 

34 

Selenium 

Se 

79 » 

35 

Bromine 

Br 

79 916 

36 

Krypton 

Kr 

82 9 

37 

Rubidium 

Rb 

85 44 

38 

Strontium 

Sr 

87 63 

39 

Yttrium 

Y 

88 92 


Atomic 


Atomic 

No 

Element Symbol 

Weight 

40 

Zirconium 

Zr 

91 22 

4i 

Columbium or 
Niobium 

Cb 

93 1 

42 

Molybdenum 

Mo 

96 

43 

Masurium 

Ma 

— 

44 

Ruthenium 

Ru 

101 7 

45 

Rhodium 

Rh 

102 91 

46 

Palladium 

Pd 

106 7 

47 

Silver or 
Argentum 

Ag 

107 88 

48 

Cadmium 

Cd 

112 41 

49 

Indium 

In 

1 14 8 

5° 

Tm or Stannum Sn 

118 7 

5i 

Antimony or 
Stibium 

Sb 

12 1 76 

52 

Tellurium 

Te 

127 5 

53 

Iodine 

I 

126 932 

54 

Xenon 

Xc 

130 2 

55 

Caesium 

Cs 

132 81 

56 

Barium 

Ba 

137 37 

57 

Lanthanum 

La 

138 9 

58 

Cerium 

Ce 

140 25 

59 

Praseodymium Pr 

140 92 

60 

Neodymium 

Nd 

144 27 

61 

Illinium or 
Florentium 

11 


62 

Samarium 

Sm 

150 43 

63 

Europium 

Eu 

152 , 

64 

Gadolinium 

Gd 

157 26 

65 

Terbium 

Tb 

159 2 

66 

Dysprosium 

Dy 

162 52 

67 

Holmium 

Ho 

163 4 

68 

Erbium 

Er 

1677 

69 

Thulium 

Tm 

169 4 

70 

Ytterbium 

Yb 

173 6 

7i 

Lutecium 

Lu 

*75 , 

72 

Hafnium or 
Cclti um 

Hf 

178 6 

73 

Tantalum 

Ta 

181 5 

74 

Tungsten or 
Wolfram 

W 

184 

75 

Rhenium 

Re 

186 31 

76 

Osmium 

Os 

190 8 

77 

Indium 

Ir 

193 * 

78 

Platan um 

Pt 

195 23 

79 

GoldorAurum Au 

197 2 

80 

Mercury or Hg 

Hydra rgynum 

200 61 

81 

Thallium 

Tl 

20439 

82 

Lead or 
Plumbium 

Pb 

207 2 

83 

Bismuth 

Bi 

209 

84 

85 

Polonium 

Po 

210 

86 

Radon or 
Niton 

Rn 

222 

88 

Radium 

Ra 

225 95 

89 

Actinium 

Ac 

— 

90 

Thonum 

Tb 

232 15 

91 

Protactinium 

Pa 

— 

92 

Uranium 

U 

238*17 
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AFRICAN ELEPHANT 



INDIAN ELEPHANT 

The two kinds of elephant 


ELEPHANT, a mammal reach- 
ing 11 feet at shoulder height and 
havmg a very long trunk It is found 
in India and Africa Ivory is 
obtained from the tusks, which are 
really two specialized teeth The 
Indian elephant has smaller ears 
and a higher forehead, and is used 
widely for forestry haulage and in 
processions The African elephant, 
which is less easily domesticated, 
has enormous ears Both animals 
use their trunk for sluicing water, 
as a weapon or tool, and for getting 
food such as bunches of leaves 
ELGAR, Edward, Sir (1857- 
1934), was a great English composer 
The first work to bring him fame 
■was The Emgma Variations for 
orchestra This was followed by the 
oratorios, The Dream of Gerontius, 
The Apostles and The Kingdom, and 
then by the two great symphonies, 


the orchestral tone-poem Falrtaff, 
and the concertos for violin and 
’cello The first of the “Pomp and 
Circumstance” marches contains 
the melody of “Land of Hope and 
Glory” 

ELIJAH was a great prophet 
who lived about 850 b c , and 
called upon Israel to follow Jehovah 
rather than the heathen god Baal 

ELIOT, George (1819-1880), was 
the pen name of Mary Ann Evans 
who, like the brontes, was uncon- 
ventional enough to make a career 
for herself as a writer She spent 
her early life in Warwickshire, and 
showed an eagerness for knowledge 
and willingness to study In 1850 
she was m London, and from 1851 
to 1858 wsb assistant editor of the 
Westminster Remew Her first works 


of fiction, the short stones collected 
together as Scenes of Clerical Life, 
appeared m Blackwood's Magazine 
Her reputation as a novelist was 
established by three novels m three 
years, Adam Bede (1859), The Mill 
on the Floss ( 1860) and Silas Meaner 


(1861) She spent two years in 
Florence m Italy, and produced a 
historical novel, Romola 



Elgar, great English composer 
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George Eliot, novelist 

Her novels show great under- 
standing of human nature and its 
trials, especially of women, as well 
as giving a clear picture of life m 
rural England and its country towns 


ELISHA (about 800 bc) was 
the prophet who continued the 
work of Elijah His healing of 
Naaman is a striking story in the 
Bible 

ELIZABETH (reigned 1658- 
1603 ), daughter of Henry VIII, 
became queen on the death of her 
half-sister, Mary Tudor Her long 
reign is one of the most remark- 
able in history. It was a time of 
great revival The renaissance or 
New Learning aided by the print- 
ing press had swept over Europe 
It was an age of exploration, and 
English seamen, Drake, Hawkins, 
Frobisher, Gilbert, Raleigh and 
others, were building up the sea- 
power of England It was a time 
of great writers — “the golden age 
of English literature ” Shakespeare, 
Spenser, Marlowe and Philip Sid- 
ney all lived in that reign 
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English fire ships bear down upon the mighty Spanish Armada 
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Elizabeth’s reign was also a time 
of danger After the reformation 
England was being threatened by 
the wealthiest and most powerful 
nation of the time, Catholic Spam 
The Armada came in 1588, intend- 
ing to invade and conquer England, 
but the skill of Drake and other 
“sea-dogs” was too much for the 
dons and sailors of Spain, and only 
a miserable r emnan t of the mighty 
fleet limped back to Spanish waters 
The East India Company, char- 
tered at the end of the reign, laid 
the foundation of English trade and 
influence in the East The attempts 
to colonize in the West, in New- 
foundland and Virginia, were appar- 
ent failures, but were the begin- 
nings of later successful efforts 
Among the great names of Eliza- 
beth’s reign are Cecil, Lord Burgh- 
ley, the wise statesman who helped 
Elizabeth to steer the ship of state 
through dangerous waters, and the 
Earl of Leicester, the “sweet 
Robin,” who risked much to gam 
the queen’s hand m marriage, and 
failed A woman as famous as 
Elizabeth herself was the cause of 
much uneasiness m England and 
Scotland She was the beautiful 
MARY, QUEEN OF SCOTS, Elizabeth’8 
cousin For nineteen years Mary 
was a prisoner m England, and was 
the centre of Catholic plots At 
last Elizabeth signed the warrant 
that sent her cousin to the block 
(1587) But it was Mary’s son, 
James, Ring of Scotland, whom 
Elizabeth named as her successor 
when she lay dying in 1603 So the 
Umon of the Crowns of England 
and Scotland at last took plate 
ELIZABETH, Princess (bom 
1926), is the eldest daughter of 
Ring George VI and heir-presump- 
trve to the Throne In 1947 she 
married Lieutenant Philip Mount- 
batten, created Duke of Edinburgh, 
formerly Prince Philip of Greece 



Elizabeth addresses her troops 


ELLIPSE. To draw an ellipse, 
fix two pins upright, put a loop 
of thread over them, draw the 
thread out with the point of a 
penal, and draw round, keeping 
the thread taut F and F u where 
the pins are pushed in, are called 
the foci of the ellipse AA U the 
diameter through the foa, is 
called the major axis O, the mid- 
point of AA U is the centre of 
the ellipse 
BB t , at 
right angles 
to A A i 
through O, 
is the ik mar 
axis 

The ec- 
centricity of 
the ellipse 
is a fraction 
which de- 
cides how 
far out the 
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Some ample embroideiy designs 


focus is from the centre; 
the greater the eccentricity 
the more elongated is 
the ellipse it can be 
calculated from the semi- 
axes 

We often write a for 
OA (semi-major axis), b 
for OB (semi-minor axis), 
and e for eccentricity. 

ELYSIUM, or Elysian 
fields, is part of the 
underworld which is the 
abode of the blessed, 
according to classical 

MYTHOLOGY 

EMBROIDERY. For 
this it is essential to have 
a sound knowledge of 
different stitches, design 
and colour. Transfers can 
be bought, but it is more 
interesting to make one’s 
own designs, however 
simple these may be The use and 
combination of colour is also im- 
portant Keep silks and threads in 
good order m a case take a length of 
material, sew elastic or ribbon into 
loops down the middle to hold the 
skeins in place, and keep the case 
thus made rolled up when not in 
use Have a needlecase containing 
a selection of needles of different 
thicknesses and kinds A pair of 
scissors is essential and a work 
apron, which can be used to wrap up 
the embroidery, is valuable Among 
the most popular embroidery 
stitches are back stitch, button- 
hole STITCH, CHAIN STITCH, CORAL 
STITCH, CROSS STITCH, DOUBLE BACK 
STITCH, FEATHER STITCH, FLAT 
STITCH, FRENCH KNOTS, HEM STITCH, 
HERRINGBONE, LOOP STITCH, PICOT 
EDGING, RUMANIAN STITCH, RUN- 
NING STITCH, SATIN STITCH, SCAL- 
LOPING, STEM STITCH, V OR Y STITCH. 

See also appliqu£, needleweaving, 
sampler and smocking Always 
choose a design which suits the 


material Some fabrics require a 
bold design, m others it depends 
on the thread of the material The 
material must be such that it is 
worth the amount of work put into 
the decoration. The decoration 
should emphasize the shape of the 
article: (1) does this, while (2) does 
not, (3) shows a design entirely 
suitable for the shape Variety in 
design and colour are necessary if 
the result is to be interesting 
Articles seen from many viewpoints 
should have a design which looks 
all right from all angles A design 
which is too heavy is unpleasant 
Even those who find designing 
difficult can make simple and 
effective geometric patterns The 
cushion shown in (4) is decorated 
by a group of overlapping circles m 
one comer Attractive borders made 
from repeating motifs are easy to 
work out and look well if carefully 
done, as in (5) and (6) 

EMBRYO, the ^earliest stages of 
growth in any animal or plant, 
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beginning when the fertilized egg 
cell divides to form two cells ana 
finishing when the plant seed 
germinates, the ego hatches, or the 
mammal baby is born The human 
embryo may be called the foetus 
See also fertilization 
EMIGRATION, leaving one’s 
own country to settle in another 
Persons leaving a country are 
emigrants, but on admission to 
another country they are immigrants 
EMPHASIS. See imagery 
EMULSION. Oil and water will 
not mix alone If, however, a 
quantity of soap is added and the 
mixture violently shaken, then the 
01 1 breaks up into minute globules 
each surrounded by a Sim of soap 
This is an emulsion, and the 
globules stay distributed through- 
out the water and do not join 
together again and float to the top 
Many -toilet and hair creams are 
emulsions The cleansing action of 
soapy water is due to the fact that 
the particles of dirt and grease are 
emulsified and swept away 
ENAMELS are glass-like 
materials which are applied to 
metal surfaces and melted or 
"fired" thereon to grve decorative 
or protective effects The name is 
also incorrectly given to certain 
paints which have a hard and glossy 
surface when they are dry 


ENERGY. A body or substance 
is said to possess energy when it 
can do work Thus the energy of 
a moving bullet is shown by its 
ability to bend or tear whatever it 
strikes, the energy of dynamite by 
its shifting of heavy weights when 
it explodes, the energy of a water- 
fall m its ability to drive a turbine, 
the energy of the sun’s radiation in 
its ability to npen our food, the 
energy of food in its power to make 
us grow, move, and do things 
Similarly, all forms of energy, 
electrical, acoustic, and heat, can 
be made to perform mechanical 
work See also electricity, heat 

ENGINE, a mechanical contri- 
vance, of which the two mam types 
are as follows 

{ 1) Steam engme There are two 
very different kinds of engme 
worked by Bteam — the turbine 
and the reciprocating engme The 
former consists of blades on a drum 
pushed round by steam pressure 
and is used for driving dynamos 
in power stations, and for turning 
ships’ propellers The illustration 
shows the other land, a recipro- 
cating engme with steam entering 
a cylinder and pushing a piston and 
its piston rod Then by the move- 
ment of a valve, the steam enters 
the cylinder on the other aide, and 
pushes the piston rod back again 
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INLET V«VE 
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MIXTURE 
DRAWN INTO 
CYLINDER AS 
PISTON 
DESCENDS 


X EXHAUS1 
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MIXTURE 
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CAUSING 
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WHICH FORCES 
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REMAIN 
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INLET VALVE 
CLOSED 



VALVES 

CLOSED 
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COMPRESSED 
AS PISTON 
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COMPRESSION 


EXHAUST valve 
OPENED 


EXHAUST GASES 
PUSHED OUT 
AS PISTON 
ASCENDS 


EXHAUST 


Foin -sti oke internal combustion engine at work 


Then the whole operation starts all 
over again Reciprocating engines 
are very reliable and are used for 
locomotives and in factories 
(2) Internal combustion engine or 
motor Engines of this general type 
may be either spark ignition or 
compressed ignition engines 
In a spark ignition engine, an 
explosive gas of oil vapour or coal 
gas mixed with air is exploded 
inside a metal cylinder, and the 


expansion of the hot gas is made to 
drive a piston and crankshaft The 
explosive gas is formed in a device 
called a carburettor and is exploded 
inside the cylinder by a hot electric 
spark from a sparking plug 
The illustration shows a simple 
one-cylinder engine of the four- 
stroke type The cycle of operations 
is as follows On the “induction” 
stroke, the piston moves outwards 
in the cylinder, causing the inlet 
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Talve to open, which admits the 
explosive mixture into the cylinder, 
when the piston reaches the end of 
its stroke, the inlet valve closes 
The piston returns on the “com- 
pression” stroke, compressing the 
explosive mixture to about an eighth 
of its original volume, when the 
piston has reached the innermost 
point of travel, a spark from a 
sparking plug in the cylinder fires 
the gas The high pressure so caused 
drives the piston out on the "power” 
stroke When it returns on the 
"exhaust” stroke it opens the ex- 
haust valve and drives out the used 
gas The next stroke of the piston 
is another "induction” stroke, and 
so the whole cycle is repeated The 
up-and-down movement of the 
piston rotates a shaft As only one 
stroke in four gives power for 
driving, a heavy flywheel is attached 
to the shaft, and the weight of this 
wheel spuming round wui Keep up 
the drive during the other three 
strokes 

In the compressed ignition en- 
gine, the vapour is not mixed with 
tihe air until the air has become very 
hot from compression made the 
cylinder The injected fuel then 
burns easily 

See als o JKT BNOTNK. 

ENGINEER, originally a m a n 
who dealt with engines, such as the 
huge catapults used in medieval 
tunes or primitive cranes and GUNS 
Then steam engines became im- 
portant m mines and mills Next 
the internal combustion engine 
needed engineers, and power 
machinery used in factories to 
replace the old hand tools was 
built and operated by engineers 
Now we have chemical engineers 
who operate the chemical plants, 
electrical engineers, cml engineers, 
marine engineers, etc 

ENGLAND, the southern part of 
the island of Great Britain It gets 


it3 name from the Angles, one of the 
Germanic tubes which invaded the 
island in the 5th century (See 
anglo-saxons ) Combined with 
Wales it remained a separate state 
until the union with Scotland in 
1707 (See anne ) The map on p 
204 shows the counties and the most 
important towns for further geo- 
graphical information see under 
British isles The various events in 
English history are dealt with under 
them respective headings 
ENGLISH ART See art 
ENGLISH LANGUAGE, one 
of the family of Indo-European 
languages, which embraces the 
greater number of those spoken in 
Europe today, as well as Sanskrit 
and Zend, the ancient languages of 
Northern India and Persia These 


languages became more and more 
different over a long period in pre- 
historic times. Definite changes in 
the pronunciation of consonants 
m the Germanic branch of the 
Indo-European languages are tabu- 
lated as Grimm's Law, after the 


German scholar who first classified 
them. 

English is one of the Germanic 
group, evolving from West Ger- 
manic Written Old English (sec 
enoi ish literature) represents the 
language before the Norman Con- 
quest. With the invasions of the 
Danes and Norsemen and the 
Norman Conquest, a large number 
of new Scandinavian and Norman- 
French words entered the language 
A fresh influx of Latin words ap- 
peared during the Renaissance 
Indeed, the English language has 
been remarkable throughout its 
history for the ease with which it 
has absorbed foreign elements 

ENGLISH LITERATURE The 


beginnings 'of English literature are 
er than the actual manuscripts 


containing the first recorded work 
The earliest of these dates back to 
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Map of England and Wales , showing the various counties , which are as 
follows — ENGLAND (1) Cumberland, (2) Northumberland, (3) 
Durham, (4) Westmorland, (5) Yorkshire; (6) Lancashire, (7) Cheshire; 
(8) Derbyshire, (9) Nottinghamshire, (10) Lincolnshire, (11) Shropshire; 
(12) Staffordshire, (13) Leicestershire, (14) Rutland, (15) Huntingdon- 
shire, (16) Norfolk, (17) Herefordshire; (18) Worcestershire, (19) 
Warwickshire, (20) Northamptonshire, (21) Cambridgeshire, (22) Suffolk, 
(23) Essex, (24) Bedfordshire, (25) Monmouthshire, (26) Gloucestershire, 
(27) Oxfordshire, (28) Hertfordshire, (29) London, (30) Berkshire, (31) 
Buckinghamshire, (32) Middlesex, (33) Kent, (34) Somerset, (35) Wilt- 
shire, (36) Hampshire, (37) Surrey, (38) Sussex, (39) Cornwall, (40) 
Devon, (41) Dorset, WALES (42) Anglesey, (43) Denbighshire, (44) 
Caernarvonshire, (45) Merionethshire, (46) Flintshire, (47) Montgomery- 
shire, (48) Radnorshire, (49) Cardiganshire, (50) Brecknockshire, (51) 
Glamorganshire, (52) Pembrokeshire, (53) Carmen thenshne See page 203 
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about toe 9th century Anglo- 
Saxon, or Old English, literature 
contains both Christian writings 
and poems which in spirit are pagan, 
and tell of a life probably very like 
that led by the Saxon invaders 
before they came to England 
Beowulf is the most important 
example of this kind of poetry 

One name in particular emerges 
in Old English Christian poetry — 
Caedmon Bede’s Ecclesiastical His- 
tory is the source of all we know of 
him, and tells the story of how 
Caedmon, leaving a feast rather 
than admit that he could not com- 
pose a song, was visited by an angel 
who gave him the power of song 

In addition to poetry and prose 
m English before the Norman Con- 
quest, there were writings in Latin 
Bede, the monk of Jarrow, wrote 
his Ecclesiastical History in Latin 
This was translated into English 
during the reign of alfrhd (about 
848-901) Alfred may have written 
an early portion of the Anglo-Saxon 
Chronicle 

The Old English period came to 
an end with the Norman Conquest, 
which brought new tastes into 
literature and new words into the 
English language Medieval Eng- 
lish (sometimes called Middle Eng- 
lish) literature is much more varied 
The country was more or less 
united under the Normans, whereas 
before it had been divided into a 
number of kingdoms in which in- 
vasions were frequent, and many 
manuscripts kept in monastic 
libraries destroyed Greater security 
meant that more literary work was 
preserved, and men had more tone 
for it Many long romances in verse 
were written, the favourite subjects 
being the large n umb er of stones 
collected round King Arthur and 
his Knights of the Round Table 
History, almost entirely legendary, 
was compiled in both Latin and 


English, both Geoffrey of Mon- 
mouth and Layamon (12th to early 
13 th centuries) recording the deeds 
of King Arthur Also legendary 
were the Travels ofSti John Mande- 
ville (14th century) in the Holy 
Land, Persia and India — much of 
it as incredible as it is fascinating 
Popular poetry, which has survived 
by being handed down by word of 
mouth, is represented by the bal- 
lads, English and Scots These were 
not written down in their present 
form until they were collected in 
the 18th and 19th centuries, but 
some of them, such as those on 
Robin Hood, or the Scots ballads 
of Btnnone and Str Patrick Spots 
can be followed bade to the 15th 
century at least 

Towards the end of the medieval 
period particular works and writers 
standout Piers Plowman, attributed 
to William Langland in the mid- 
14th century, is a long allegory 
The poet sees a vision of the earth 
and itB troubles, and the corruption 
and laxness of the clergy The 
greatest poet of the whole period 
was chaucbr The Morte (T Arthur, 
by Sir Thomas Malory (flourished 
about 1470), tells again m prose the 
long senes oflegends of King Arthur 

The invention of printing, and 
its introduction into England in 
1476 by Caxton, increased the out- 
put of books and made them avail- 
able to more readers From the 14th 
century onwards, the revival of 
interest m classical literature in 
Europe, and the storing of thought 
and feeling, expressing itself in 
science and the arts, which is gener- 
ally known as the renaissance, 
influenced all the civilized countries 
of that tone In England it bore full 
fruit in the latter part of the 16th 
century in the reign of Queen 
Elizabeth 

With the defeat of the Spanish 
Armada in 1588 England was 



secured from outside attack Under 
Elizabeth religious controversy was 
for the time stilled This was the 
period of fresh life m literature 
The drama flourished with play- 
wrights such as MARLOWE and 
Shakespeare England led Europe 
in music, and poetry and music 
were closely Indeed, many lyrics 
were written, often for a musical 
setting Patriotic feeling expressed 
itself Queen Elizabeth was the 
symbol of this patriotism, and 
writers complimented and glorified 
her in their works So spenser in 
his Fame Queene introduces her as 
Glonana, the lady to whom all the 
knights owe allegiance Literature 
now aimed at entertainment rather 
than instruction, and collections of 
romantic tales appeared, often trans- 
lated from Italian With the succes- 
sion of the Stuarts in 1603 there 
was no lessening of the output of 
writing, although a graver note is 
heard m the religious poetry of 
such writers as Donne (1572-1631) 
and Herbert (1593-1633), while 
drama in the hands of Ben jonson 
dealt less with romantic themes and 
turned to London life for subjects 
When political and religious tur- 
moil culminated in the Civil War, 
the work of melton shows the 
seriousness of the time, yet such 
poetry as Herrick’s retains the 
charm and gaiety of the Elizabethan 
days 

After the Restoration of 1660 new 
tastes appeared in literature From 
their exile in France the king’s 
friends brought back an admiration 
for French literature, especially for 
its correctness and attention to 
form dryden and, in the 18th 
century, pope emphasized the need 
for correctness and restraint in 
writing Very many satirical works 
were produced, such as those of 
Pope and swift, mtended to show 
society its faults so that they might 


be corrected The 18th century was 
the time when prose developed fast, 
from something elaborate and cum- 
bersome to something simple and 
serviceable Steele and addison in 
their essays, mtended for men and 
women of average education, used 
a simple, conversational style 

Towards the end of the 18th 
century there was a movement 
away from the orderliness and 
restraint of Pope and his imitators 
Once again poets began to express 
their personal experience and ideas 
in their verse. At the turn of the 
18th century a remarkable group 
of poets, COLERIDGE, WORDSWORTH, 
BYRON, SHELLEY and KEATS, were 
all writing The french revolu- 
tion of 1789, the first of a senes 
of revolutionary movements in 
Europe, stirred their imaginations 
profoundly Men, their ideals and 
struggles, and the beauty of the 
world around, were their themes 
In prose also, personal taste and 
expenence found an expression 
during the romantic revival, as 
this penod is called, in the work 
of essayists, such as lamb and 
hazlitt. 

The interest in men and society 
of the 18th century showed itself 
m novels as well as poetry and prose 
satire The work of novelists such 
as DEFOE, Fielding and Jane AUSTEN 
affords pictures of English society 
of various ranks Sir Walter SCOTT, 
on the other hand, chose romantic 
themes and historical settings from 
the picturesque past 

When Queen Victoria’s long reign 
began, the excitement of the 
Romantic Revival had burnt out 
The poetry of tennyson and 
browning is concerned with differ- 
ent ideas Browning set himself to 
assert a practical religion against 
the doubt created by scientific facts 
and theories at variance with Church 
teaching (see darwin) The material 
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prosperity of England created by 
the industrial REVOLUTION seemed 
to Matthew Arnold to produce 
dullness of soul, so, despairing of 
hirf own tones, he looked back to 
the perfection of Greece The Pre- 
Raphaelite writers, rossetti and 
William morris, also rebelled 
against the ugliness and material 
dullness of their tones, and used 
colour and richly romantic themes 
m their writings and other artistic 
work 

In the novel, dickbnb aroused 
the imaginations of his readers by- 
showing the effects of evil con- 
ditions on human beings forced to 
endure them George euot was 
concerned with toe spiritual prob- 
lems of women in particular, while 
thackeray ridiculed social snob- 
bishness 

The early 20th century, while 
showing nothing startling m poetry, 
produced a revival in drama The 
influence of ibsen, the Norwegian 
dramatist, whose plays are studies 
of human and domestic problems, 
spread over Europe Bernard 
Shaw’s playB, shocking hi4 audience 
into attention by their wit at toe 
expense of accepted traditions, 
brought fresh life into the English 
theatre, which had shown not h ing 
of any merit in Victorian tones 
John Galsworthy’s playB dealt 
with social problems m a serious 
manner, and his novels gave a very 
fell picture of the comfortably off 
middle classes H G wells, on 
the other hand, introduced new 
themes into fiction with his scien- 
tific romances, while his novels on 
domestic affaire imply, or openly 
state, a criticism of the order of 
society The poets who wrote before 
the First World War were, how- 
ever, in the main content with 
traditional themes and forms 
Nevertheless, with Gerard Manley 
Hopkins (1844-1889), experiments 


with rhythm and words point for- 
ward to a departure from such 
traditional expression During this 
tone some of the most remarkable 
work m poetry came from Ireland, 
with the lyrics and poetic drama of 
W B Yeats (1865-1939) andj M 
Synge (1871-1909) 

The First World War produced 
in its later stages, poetry such as 
that of Wilfred Owen (1893-1918) 
and Siegfried Sassoon (b 1886), 
fell of despair, disillusionment and 
anger at toe waste of life and its 
degradation The same feelings 
appeared again in the novels about 
the war which appeared some eight 
years after it had ended After the 
i war, the restlessness and dissatis- 
faction so widely felt in the years 
before the depression of 1929 
appear in the novels of Aldous 
Huxley (b 1894) and D H Law- 
rence (1895-1930) In poetry dur- 
ing this tone there was constant 
experiment with form and with the 
possibilities of words, which fre- 
quently led to obscurity and diffi 
cully to the ordinary reader The 
work of toe Sitwells and T S 
Eliot (b 1888) in the ’twenties 
8bowsthis The same kind of experi- 
ment, especially with language, is 
seen in the prose writing of James 
Joyce (1882-1941) 

Among writers whose reputa- 
tions have grown with toe years are 
Somerset Maugham (b 1874), who 
has ranged the world for material, 
and E M Forster (b 1879), a quiet 
novelist of middle-class life J B 
Priestley (b 1894), James Bridie (b 
1888), Sean O’Casey (b 1890), and 
Emljn Williams (b 1905), bold 
sway in drama Of the younger 
novelists Graham Greene (b 1904), 
views adventurous themes from a 
religious angle, Enc Linhlater (b 
1899), is boisterous and witty, and 
Rex Warner (b 1905), thoughtful 
and allegorical Of the younger 
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poets W H Auden (b 1907), 
Stephen Spender (b 1909), C Day 
Lewis (b. 1904), and Dylan Thomas 
(b 1914), are outstanding 
ENTOMOLOGY is the study 
and classification of insects Ento- 
mologists work to counteract dam- 
age done by insect pests to crops, 
wood, etc , and study life histones 
to find which insects are useful to 
man, and how to encourage them 
Important work on disease-carrying 
insects is also done 
ENZYMES are certain substances 
secreted by living organisms which 
act m a catalytic manner (see 
catalyst) to assist some desired 
chemical action m the body The 
digestive processes in the body are 
all controlled by enzymes secreted 
in the stomach and gut 
EPIDEMIC, the widespread 
existence of an infectious disease 
such as typhus or influenza Epi- 
demics have become much less 
severe in civilized countries since 
the improvement of sanitation and 
refuse disposal, and the isolation 
of sufferers They are also con- 
trolled by inoculation of people 
li kely t o be m contact with sufferers. 
EPIGRAM. See imagery 
EQUATIONS are of two lands 
(1) Chemical Equations are a sym- 
bolic way of stating the lands of 
material used and produced m a 
chemical reaction, e g CaC0 3 -f- 
H,S0 4 CaS0 4 + H,0 + CO, 
means that one molecule of chalk 
(CaCoj) reacts with one molecule 
of sulphuric acid (H,S0 4 ) to give 
one molecule of calcium sulphate 
(CaS0 4 ), one of water (H,0) 
and one of carbon dioxide gas 
(CO,) Equations tell us nothing 
about the conditions under which 
the reaction takes place nor about 
the other effects of the reaction (e g 
heat produced) If a reaction is 
reversible (i e if the products can be 
acted on in a reverse way to pro- 


duce the original substances) the 
-> sign becomes^. For symbols, 
see elements 

(2) Mathematical Equations An 
equation is a statement that two 
things are equal 
We can show by multiplying 
that ( x + 3 >)* = x' -f %xy + y 3 
That kind of equation is called 
an identity An identity'is true no 
matter what values the quantities 
m it may have Suppose for instance 
that as is 3 and y is 7. 

(sc + y)' = (3 + 7)* = 10* = 100 
and as* -{- 2 xy + y x = 

3' + (2X 3 X 7) + 7» 

9 + 42 + 49 = 100 
so the two sides of the identity are 
equal An identity is sometimes 
written with the sign £= instead of = 
3sc — 7 = 9 — x is an example 
of an equation that is true for only 
one value of as, when as = 4. 

, 3sc — 7 = 12 — 7 = 5 
and 9 — as = 9 — 4 = 5 
But any other value of x would 
make the two sides unequal 
When we find the single value of 
as that makes an equation true we 
are said to have solved the equation 
Simple equations contain only one 
unknown quantity, say as (not x* or 
any other letter) and numbers A 
simple equation has only one solu- 
tion 

An equation is like a balance 
Without disturbing the balance we 
can add equal amounts to the two 
sides, subtract equal amounts, 
multiply or divide by the same 
number and so solve the equation 
3x — 9 = 7sc + 9 
We want x’s on the left, so we sub- 
tract 7x from each side to get nd of 
the 7x on the right 

3* — 7x — 9 = 9 
We want numbers on the right, so 
we add 9 to each side to get rid of 
the — 9 on the left 

3x — 7x = 9 + 9 
Simplifying, — 4x = 18, then by 
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dividing each side by — 4 we get 

_ *==-y=-4i 

There is a neat way of adding 
and subtracting quantities on both 
sides of an equation we can take 
any quantity across to the other 
side of an equation, with its sign 
changed 

7 -J- 4x = 9 — 3x 
4x-f 3x = 9 — 7 
lx = 2 

* = ? 

We may have two unknown 
quantities m an equation 
3* + 5y = 8 — * 
then Sx + x =8 — 5 y 
4* = 8 — 5 y 


And that is as far as we can go 
We need two simultaneous equations 
to find solutions for two unknowns 
Ax — 5y = 7 
3x + 8y = 17 

We begin by getting nd of (elimin- 
ating) one unknown We can multi- 
ply the first equation by 3 and the 
second by 4, thus making * the 
skme m both equations 
12* — 15y = 21 
12* + 32y = 68 

Now subtract the first equation 
from the second 

Aly = 47 
, y = 1 

Now that we know the value of y 
we can find the value of x by sub- 
stituting y =• l in either of the 
original equations For example 

Ax — 5 = 7 

Ax = 12 

, x= 3 

The full solution is x = 3, y = 1 
With these values both equations 
are true 

Quadratic equations have squares 
of algebraic quantities as well as 
the quantities and numbers 

Every quadratic has two solu- 
tions, though the two may be equal 
if the quadratic is an exact square 


There are several ways of solving 
quadratics 

Sometimes we can factorize the 
quadratic See factors 
Ifx*-fx — 12 = 0 
by factorizing, (x — 3) (x -f- 4) = 0 
Therefore either x — 3 or x + 4 
must equal 0, since the product is 0 
If x — 3 = 0 then x = 3 

or if x -(- 4 = 0 then x = — 4 

The two solutions are x = 3 or — 4 
Or we can proceed m this way 
x* + 5x — 24 = 0 
x* + 5* =24 

We add a quantity to make x 1 -J- 5v 
a perfect square, this quantity is 
the square of half the coefficient (5) 
of x , we add it to both sides 

** + 5x + ®* = 24 + f 

We now take the square root of 
each side 

* + | = y*p = #? = ±¥ 

* = - | ± V = 3 or - 8 

We have to put ± (+ or — ) before 
the square root because the square 
root of ® may be -f- ^ or — ^ 

EQUATOR, an imaginary fine 
round the earth, equidistant from 
both poles, dividing it into the 
Northern and Southern Hemi- 
spheres The regions lying along 
the equator are extremely hot 
EQUILIBRIUM is a state in 
which a body (such as a pyramid) 
is at rest under the action of all the 
forces acting on it This equilibrium 
is said to be "stable” if the body 
returns to its position of rest after 
it has been slightly disturbed, 
"unstable” if the body is liable to 
change its position when disturbed 



Stable and unstable equilibrium 
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ERITREA, a former Italian 
colony lying along the Red Sea 
Skins and salt are exported See 
map of AFRICA 
ERMINE. See stoat 
EROS is the Greek name for 
CUPID 

EROSION is the weathering 
process by which the earth’s sur- 
face is continually being worn 
down by such agents as sun, frost, 
ram, rivers, sea, wind and ice 
ESPERANTO is an international 
language composed of words formed 
from roots in the chief European 
languages and with simple grammar 
The inventor was Dr Zamenhof 
(1859-1917) 

ESSAY, a piece of prose, fairly 
short, in which the author gives 
rein to his own views, fancies and 
prejudices for our entertainment 
A volume of essays may cover a 
great variety of subjects, according 
to the author’s tastes English 
essayists include Bacon, Addison, 
Steele, Lamb, Hazhct, Stevenson, 
Hilaire Belloc and G K Chester- 
ton 

ESSAY WRITING, HINTS ON. 
Know your subject thoroughly If 
you have to read it up, do so before 
you start to write 

Divide your subject into the 
various aspects you hope to cover 
List them, and arrange them in 
their natural, logical order They 
will give you topics for your 
individual paragraphs 

Fix the reader’s attention with a 
crisp opening sentence 
Let the opening sentence of each 
paragraph state dearly what your 
paragraph is about Your next 
thoughts will expand your opening 
statement and flow naturally from it 
until that aspect is covered 

Most of your sentences should be 
simple and short, but avoid mono- 
tony by writing a longish sentence 
every now and then 


Choose your woids carefully 
Your aim is to pack the maximum 
of meaning into every sentence 
This is achieved by these means 

1 Cut out exaggerative words 
like very, ternbly, awfully, really, 
qmte and perfect unless they convey 
your exact meaning 

2 Cut out all hackneyed phrases 
like thunderous applause, bated 
heath, stony silence, heart of gold 
They have lost their power through 
too much use Think fresh thoughts 
and you will find fresh words — your 
own 

3. Don’t use too many adjectives 
and adverbs try to make your 
nouns and verbs pull more weight 
He sprinted or he tore along is 
better than he ran very quickly 

4 Think of words that mean 
roughly the same thing and note the 
special sense of each For example, 
slide, shp along, slither glide, 
all mean to move smoothly 
along, but a ghost or a car or a 
shadow would glide, a wounded 
beast would slither, a person un- 
detected would shp along, and a 
boy on the ice would slide 

5 When two words seem equally 
good for your purpose, choose the 
shorter 

6 When you want to fire the 
imagination, invent your own sin^s 
lie or metaphor. At sight of us, they 
wheeled hke a herd of deer and took 
to the hills The plane hummed its 
way See also imagery 

ESTONIA is a small Baltic state 
The capital is Tallinn In 1940 it 
was admitted to the Union of 
Soviet Socialist Republics The 
country is well wooded Agriculture 
and dairy-farming form the chief 
industries See map of Scandinavia 

ETCHING. The word to “etch” 
comes horn a Dutch word meaning 
to “eat,” for an etching is made 
from lines eaten or bitten into a 
copper or zinc plate by acid 
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This shows you what an etching looks like 


The plate is first covered with a 
coating of wax, to protect the parts 
not to he bitten, and the lines form- 
ing the picture are drawn on the 
wax with a fine needle Every line 
drawn exposes a line of copper to 
the acid, which bites down to the 
depth required Once the biting is 
completed the plate is cleared of all 
wax It is then inked all over with 
etching ink from a tube, and wiped 
clean again with fine canvas The 
lines bitten into the plate, however, 
retain some ink, and it is from those 
we get our impression or proof 
This is done by placing a piece of 
damp paper on top of the plate and 
passing it through steel rollers 

Another form of etching is 
called "drypomt.” It gets this name 
because no acid is required The 
drawing is made direct on the plate 
with a hard steel needle It is easy 
to distinguish a drypomt from an 
etching which has been bitten, as 
the former has a much rougher but 
rich er line 

ETHER, a volatile organic 
liquid derived from ethyl alcohol 
It is used as an anaesthetic, 

(Quite different is the physical 
ether, the material which was once 
supposed to fill all space and in 
which the vibrations of heat, light 
and electrical radiations travelled 
It n no longer found necessary to 


ass ume the existence of the ether.) 

ETHIOPIA is another name for 
ABYSSINIA 

EURIPIDES (about 480-406 b c.) 
was a Greek tragedian who is said 
to have written over eighty plays 
of which fewer than a quarter sur- 
vive, among them Alcestss , Electro 
and Medea He has less tragic 
strength and more human tender- 
ness than his predecessor AESCHYLUS 
and his rival sophoclbs 

EUROPE is a continent It is 
generally lower in the north than 
in the south, where are the Car- 
pathian and Balkan mountain 
ranges, the Alps, which contain 
the highest peaks, and the Pyrenees 
In the north is the mountain ndge 
of Norway The Urals in the east 
roughly separate Europe from Asia 
The longest rivers are the Volga 
and the Danube Almost all the 
native inhabitants belong to the 
white races Except m the extreme 
north, the climate is oceanic, tend- 
ing to continental in the east and 
greater summer heat in the south 
Much of the land has been cleared 
for cultivation, and the rest is 
mostly forested mountain The 
coastline is indented with numerous 
peninsulas, islands and partly en- 
closed seas Although it is the second 
smallest continent, Europe is the 
most densely populated 
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Map of Europe, the most densely populated continent in the world 


See ako Austria, Balkan penin- 
sula, BALTIC STATES, BELGIUM, 
BRITISH ISLES, CZECHOSLOVAKIA, 
TRANCE, GERMANY, HUNGARY, 
IBERIAN PENINSULA, ITALY, NETHER- 
LANDS, RUMANIA, SCANDINAVIA, 
SWITZERLAND, UNION OF SOVIET 
SOCIALIST REPUBLICS 

EURYDICE See orpheus 

EVAPORATION is the conver- 
sion of liquid into gaseous or 
vapour form, which happens when 
the liquid is heated until its pres- 
sure equals the pressure of the 
atmosphere At that point the mole- 
cules begin to fly off as gas See 
matter The quickest way to 
evaporate a liquid is to boil it 
The heat rays of the sun are quite 
strong enough to evaporate water 
little by little The vapour thus 
formed blends with the rest of the 
atmosphere and when cooled by 
air currents tends to change back 


into water again, i e condense, in 
which case it will fall as nun See 
cloud A curious point about 
evaporation is that while heat is 
required to vaporize a liquid the 
temperature falls while the vaporiz- 
ing takes place Thus if you are 
overheated and perspire, die heat 
of your body causes the water to 
evaporate, making you feel cooler 
as it does so 

EVERGREENS are trees or 
bushes which keep their leaves for 
several years instead of shedding 
them each autumn Plants cannot 
afford to lose much water through 
their leaves in winter and, therefore, 
evergreens’ leaves are small and 
narrow, like pme and yew leaves, 
or tough with a very duck cuticle 
(outer skin) as in holly or laurel 

EVOLUTION means a process 
of unfolding The living creatures 
which first appeared on the earth 
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were not like modern forms, which 
have gone through a long and 
gradual process of change and 
adaptation Evidence of this change 
is shown in many ways The fossil 
record in the rocks shows how some 
modem animals have evolved from 
earlier forms, and the obvious 
relationship between animals like 
lion and tiger, or rat and mouse, 
suggests a common ancestry Study 
of birds, reptiles and frogs wi thin 
their eggs shows their descent from 
more primitive fishlike forms The 
remains of organs, termed vestiges, 
which are of no use to their present 
possessors, are further evidence 
These include the tiny wings of 
ostriches, the bidden hip or leg 
bones of whales and pythons, and 
the appendix of man See also 
DAFtWIN 

EXILE The exile of the Jews to 
Babylon lasted over fifty years 
Nebuchadnezzar earned off cap- 
tives from Judah m 598 b c , and m 
588 b c burnt Jerusalem and 
des troyed the walls 

EXPERIMENT. Scientists dis- 
cover the truth about nature in two 
ways They may observe what hap- 
pens m nature and endeavour to 
find out the causes and effects of 
things This method is used in 
sciences like botany, medicine, 
geology and astronomy In other 
sciences, e g physics and chemistry, 
the stage of observation leads to 
that of experiment We alter the 1 
natural course of things to observe 
the effects We are asking questions 
of nature and trying to find out 
from her answers something we did 
not know before 

EXPLORATION. From the 
earliest times all civilizations have 
felt the uige to explore their sur- 
roundings Thus, before the 14th 
century B c the Egyptians had 
already travelled south up the Nile 
and north-east into Assyria, while 
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the Phoenicians, in search of trade, 
sailed all over the Mediterranean, 
down the west coast of Africa and 
north to Cornwall Two names of 
ancient times are outstanding 
Pytheas (4th century b c ) who 
travelled as far as the Orkneys, and 
Ptolemy (2nd century ad) whose 
theories of the earth as a globe were 
proved true by Columbus 

In the north, the first centimes 
of the Christian era saw the 
colonization of Iceland, and the 
discovery of Greenland and the 
northern parts of the American 
continent by Enc the Red and his 
son Leif came in the 10th century 

Moat romantic of all medieval 
travellers was Marco Polo (1254- 
1324) who, with his father and 
uncle, left Venice in 1271 on a 
journey that took them through 
Persia, Afghanistan, northern Tibet 
and across a world unknown to 
Europeans to Peking, returning via 
the Malay Peninsula and Ceylon 
after an absence of nearly twenty- 
six years 

The three great names of the 
15th century are Bartholomew Diaz 
who, m 1488, was the first to sail 
right round Africa, Vasco da Gama 
who Bailed m 1497 round the Cape 
of Good Hope, and thence to India, 
and Christopher Columbus who, in 
1492, sailed across the Atlantic to 
the Bahamas, off the coast of 
America Right at the end of the 
century John and Sebastian Cabot, 
voyaging in 1497 from Bristol, 
explored the coasts of Labrador and 
Newfoundland 

Trade and politics continued to 
stimulate exploration In 1519 Fer- 
dinand Magellan started out on 
perhaps the greatest of all voyages 
of discovery from Lisbon he sailed 
across the Atlantic, ngbt round 
South America, through the straits 
mined after him, touched at Tierra 
del Fuego which he thought was 





Diake surveys the uncharted seas 


part of an Antarctic continent, and 
thence to the Philippines, where ne 
was killed in 1521, but his crew 
continued the voyage by way of 
Borneo and the Cape of Good Hope, 
thus making the first circumnaviga- 
tion of the globe Sir Francis Drake 
(1540-1596) was to imitate this 
tremendous exploit during the 
years 1577-1580, when he sailed 
round South America and up the 
Pacific coast of North America m 
a vain endeavour to find an outlet 
to the east, after which he returned 
via the Philippines and the Cape 
of Good Hope 

In 1534 Jacques Cartier tried to 
reach China via the Gulf of St. 
Lawrence and, instead, spent two 
years founding the French colony 
of Canada Then, in 1585, John 
Davis made 
to prove S: 
theory of a 
Cathay. A further attempt at the 


an unsuccessful attempt 
x Humphrey Gilbert’s 
North-West Passage to 


North-West Passage by Henry 
Hudson resulted, in 1610, in the 
discovery of Hudson Bay, where he 
was set adrift by his mutinous crew 
with his son and a few faithful men 
to die m the open sea 

In 1606 Linz Vaes de Toires 
explored the New Hebrides, the 
Torres Straits, the northern end of 
Australia and part of the New 
Guinea coast Tasman discovered 
Tasmania and New Zealand, while 
the ex-buccaneer William Dam- 
pier’s exploration of the west and 
north of Australia in 1699 and 
Captain Cook’s voyages from 1767 
to 1775 proved Australia and New 
Zealand to be islands Cook was 
killed by natives when visiting 
Hawaii in the Pacific 
The seas were now charted, so 
men turned to the land During 
the 18th and 19th centuries China 
was explored by missionaries — they 
reached Lhasa from China in 1845, 
Bruce discovered the source of the 
Blue Nile in 1770, Mungo Park 
explored the Niger in 1797, Living- 
stone crossed the Kalahari Desert 
in 1849 and discovered Lake Nyasa 
ten years later m his search for the 
source of the White Nile This 
puzzle was eventually solved by the 
combined discoveries of Sir Richard 
Burton and John Hanning Speke, 
who discovered Lake , Victoria in 
1858, and Sir Samuel Baker who 
discovered Lake Albert in 1864, 
working his way down from the 
Sudan H M Stanley, m his 
epic journey to find Lmngstone 
(whom he met at Ujiji in 1871), 
crossed Africa from east to west 
during the yearn 1873-1879. 

The North Pole was reached by 
Robert Peary, an American, in 1909 
and three years later Captain Scott 
made his dash for the South Pole, 
only to find that die Norwegian 
Amundsen had forestalled him by 
the bare margin of a month 
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EXPLOSIVES are substances 
which, when struck or heated, are 
instantaneously converted into im- 
mense volumes of hot gases These 
hot gases require much more space 
than the original substance and 
exert an enormous pressure around, 
shifting and shattering their sur- 
roundings 

To set off these mam charges, 
detonators are used these are 
devices containing chemicals with 
lead or mercury m them, and so 
sensitive that the slightest shock 
will cause them to go off and blow 
up the mam charge, which in its 
turn will explode with tremendous 
force See cun 

EXPORTS AND IMPORTS. 
Exports are those goods and ser- 
vices we send abroad, m payment 
for imports, the goods and services 


foreign lands send us In our uorld 
different areas and countries have 
special advantages for the produc- 
tion of distinctive goods or raw 
materials Lancashire specializes m 
cotton articles, Yorkshire m woollen 
articles The praines of Canada 
have special advantages for the 
production of wheat, the United 
States for the production of oil, the 
East Indies for the production of 
rubber These goods are exchanged 
When we send cottons or woollens 
or machines or planes to our cus- 
tomers abroad, we say we export 
these goods they are our exports 
These very same goods make up 
the imports into flue countries to 
which they are sent France sends 
Britain wines and silks and cos- 
metics They are exports from 
France and also imports into 






Death of Captain Cook during hu exploration of the Paafa 





Britain The greater the exports 
and imports of the world, the 
greater is the flow of international 
TRADE 

EXTINGUISHER, FIRE, con- 
tains water in which is dissolved 
washing soda or bicarbonate of 
soda Inside is also a glass bottle 
containing sulphunc acid When it 
is desired to use the extinguisher 

the bottle is 
broken by 
means of an 
external 
plunger or 
striker or by 
inverting the 
extinguisher 
The illustra- 
ted example 
shows an ex- 
tinguisher 
in which the 
bottle is 
broken by an 
external 
plunger — 
the acid com- 
bines with 
the dissolved 
soda to give 
off carbon 

Ftre extinguisher d 1Q xide &t 

° high pres- 

sure, the gas accumulating at the 
top of the container and forcing the 
water down, and up through the 
central tube, and out with sufficient 
force for it to be directed on to the 
fire 

EYE, in human beings rests m a 
bony socket and is moved by seven 
muscles Fluid from the tear-gland 
passes across the eyeball, keeping 
it clean, draining to the nose 
through a tiny hole at the side of the 
lower eyelid The eye resembles a 
camera in principle, the sensitive 
retina representing the film It is 
enclosed in a tough, protective 
layer, the sclerotic, which joins the 



transparent cornea in front Within 
this is the choroid layer which con- 
tinues in front as the coloured ins 
The retina, lining the choroid, 
appears black like the inside of a 
camera, so that no light is reflected 
Over it spreads the optic nerve, 
branching from its point of entrance 
at the back, causing a blind spot 
insensitive to light Vision is clear- 
est at the yellow spot The lens is 
slung by a circular ligament with 
clear fluid m front of it in the 
anterior chamber, and clear jelly- 
like substance behind The ins can 
be contracted or expanded to en- 
large or decrease its central hole, the 
pupil, according to the intensity of 
light 

When light rays pass through the 
cornea and pupil they are focused 
by the lens, which forms an upside- 
down image of the object the eye 
is looking at, on the retina The 
optic nerve carries this impression 
to the brain, which interprets it the 
right way up The ligament sup- 
porting the lens can be tightened or 
loosened by the ciliary muscle to 
allow the lens surface to become less 
or more convex. This alteration of 
focus adapts it for viewing both 
close and distant objects 


RETINA 


ANTERIOR CHAMBER 



CORNEA 


QUART 
CHOROID MUSCLE 

Interior of the eye 


216 



IF JS0 


FABLE, a short story about 
animal s, having a moral lesson for 
man aesop and la fontaine are 
the best known fable compilers 
FABRE, Jean Henn (1823-191S), 
was a great French naturalist 
Much of his long life in the south 
of France was spent in watching 
beetles, ants, grasshoppers, bees, 
etc*, and writing fascinating books 
about them, of which English 
transl ation s are published 
FACED OPENING, an opening 
faced with material suitable for use 
on nightdresses, children’s tunics, 
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How to make a faced opening 

and linen bags It is flat, strong, 
and decorative Cut the facing 1 men 
longer than the opening and with 
the selvedge running down the 
length Mark the line on the gar- 
ment where the opening is to be 
Tack the centre length of the facing 
to this line with the right side of 
the facing to the wrong Bide of the 
garment Run or back stitch $ inch 
away from each side of this line 
(see 1) Cut down the tacked centre 
line, snipping the material in both 
corners diagonally as far as the 
stitching Turn the facing to the 
right side and tack down carefully 
round the opening (see 2) Make 


turnings all round keeping the 
facing even in width, and tack these 
down Then finish with a decorative 
stitch 

FACTORS. The factors of a 
number are those numbers which 
divide into it exactly, 2, 3, 4, 6, 9, 
12 and 18 are all factora of 36 
Prime numbers have no factors 
except themselves and unity, 2, 3, 
17, 37, 71, are examples of prime 
numbers Prime factors are factors 
which cannot be factorized, since 
they are prime numbers 
, To find the prime factors 

of 630, we divide by 2, then 
b y ^ (the next prime num- 
ber) and 3 again no further 
35 3s are possible, so we pro- 
7 ceed to 5 (If necessary we 
proceed to test 7, 11, 13, 17, 
19 and other prime numbers ) The 
prune factors of 630 are 2, 3, 3, 5, 7 
We sometimes want to find the 
prime factora common to two or 
more numbers, eg 99, 330, 693 
We begin by factorizing the num- 
bers 

99 = 3 X 3 X 11 
330 = 2 X 3 X 5X 11 
693 =3X3X7X 11 
The only factors common to all 
three numbers are 3 and 11 The 
product of these factors (3x11 = 
S3) is the highest number that 
divides exactly into 99, 330 and 
693, and is known, therefore, as 
the Greatest Common Measure 
(G C M ) or Highest Common Factor 
(HCF) To find the G C M of 
two tong numbers which cannot be 
easily factorized, simply divide the 
smaller number into the larger, 
then drwde the remainder into the 
first divisor, any remainder now 
should be divided into the second 
divisor, and so on until there » no 
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remauiuer r Fhe labt divisor will be 
the G CM 

Here we are finding the G C M 
of 45 and 162 by this method 
45)162(3 
135 

“27)45(1 

27 

18)27(1 

18 

9)18(2 

18 

The last divisor, 9, is the G C M 
of the two numbers 
When dealing with more than 
two large numbers, find the G C M 
of two of them, then find the G C M 
of the first GCM and the next 
number, and so on 
To find the GCM of 1,288, 
1,736, and 104- 

GCM of 104 and 1,288 is 8- 
GCM of 8 and 1,736 is 8, as 8 
divides exactly into 1,736 So 
GCM of all three numbers is 8 
Algebraical Factorizing means 
finding what quantities multiplied 
together amount to a given quantity 
By multiplying we can show that 
(x + 2) (x — 3) = x* — x — 6 
So the factors of X s — x — 6 are 
(x +2) (x — 3) 

Now look at x* — 7x + 12, the 
factors will begin with x, to give 
x* when multiplied (x ) 

■ (x ) The product of the 

last part of the factors must be a 
plus number, so they must be 
either both plus or both minus 
When added they must give the 
minus term in the middle, so they 
are both minus (x — ) 

(x — ) Now we have to find 

two numbers which add up to — 7 
and multiply to + 12 The answer 
is — 3 and — 4, and the factors 
are (x — 3) (x — 4) Check these 
factors by multiplying them out 
Look also at x* — 3x — ,10 
Examining the factors of — 10, we 


find ihut ( — 5) X ( +• 2) = — 10, 
and — 5 + 2 = — 3 So the factors 
are (x — 5) (x + 2) Check by 
multiplying the factors out 

The following standard forms are 
worth remembering 
(x + = X s + 2 xy+y' 

(x — jy)* = x 3 — 2xy + + 1 

x*—y* = (* + y) (* — y) 

x*+y* =(x+y)(x* — xy+p). 

**— y* =(* — .?)(** + *y + y) 

We can factorize many expressions 

by comparison with these forms 
111118 8a s — 23b 3 is the difference 
of two cubes , instead of x* we have 
(2a)*, and for y 3 we have (3b) 3 
Therefore 8 a 3 — 27 b 3 — 

(2a— 36) ((2a) a +(2ax36)+(36)»)= 
(2a — 36) (4a* + 6a6 + 96 8 ) 

If there is a common factor in 
all the terms of an expression we 
can “take it out,” or write it outside 
brackets Thus m 3a*b — I2a*6 a , 
the common factor is 3a*6 So 
3a*b - 12a*6 8 = 3a 3 b(a 3 - 4b 3 ) 
Now (a* — 46*) 18 the difference of 
two squares, so the factors are 
3 a 3 b (a + 26) (a — 26) 
FAGGOTING is an attractive 
method of join- 
ing two neat 
edges 

Fuat tack the 
edges securely 
to a piece of 
strong paper, 
keeping tkcm Faggotmg 
exactly the ** 5 

same distance apart all the way 
Then work the faggotmg stitch as 
shown 

FALKLAND ISLANDS, a group 
of British islands off the extreme 
tip of South America. 

FARADAY, Michael (1791- 
1867), foremost among English 
scientists m the field of electricity 
and magnetism and notable for 
hiB work on electrical transformers 
His chemical investigations also led 
to important discoveries 



318 




Faraday tn his laboratory 


FASCISM is the name of the 
movement started m Italy by Mus- 
solini The word is derived from 
the Latin /flicex, the bundle of rods 
enclosing an axe earned in ancient 
Rome before the chief magistrate as 
a symbol of hia authority After the 
First World War Italy suffered 
from unemployment and other 
hardships, and the government, 
which was a parliamentary one, 
seemed unable to cope with the 
situation Fascist societies sprang up 
m various cities Their object, they 
said, was to bring order and 
efficiency to Italy They adopted 
black shirts as their distinguishing 
uniform and conducted a land of 
guerrilla warfare against working- 


class opponents In 1922 the\ 
marched on Rome and seized 
power without opposition from the 
king, Victor Emmanuel Musso- 
lini became prune minister, or 
dice (leader) as he was called 
JL'rom then on the normal demo- 
cratic liberties were abolished and 
the fascist doctrine propagated 
“Nothing without the State, nothing 
against the State, nothing beyond 
the State ” See totalitarian 

STATE 

FATS and OILS Chemically 
these materials are compounds of 
glycerine with certain types of 
organic acid They are produced 
m animals and plants as a store of 
food and energy None of them is 
soluble m water, but they will all 
combine with caustic alkalis to 
form soaps Such fats as whale 
oil, herring oil, lard, tallow, bone 
fat and butter are of animal origin 
Linseed, sunflower, soya, cotton 
seed, peanut, castor, olne, palm 
and coco-nut od are of vegetable 
origin They are used raw as food- 
stuffs, liniments and lubricants, and 
are manufactured into paint, soaps, 
CANDLES and explosives, etc 
FAUNS, in classical myth- 
ology, are gods and goddesses who 
dwelt in the woods and protected 
shepherds and flocks The chief was 
Faunus, the same as the Greek god 
Pan who is represented with horns 
and goat’s legs and feet 
FEATHER STITCH is a popular 
stitch used for the decoration of 
children’s gar- 
ni e n t s and 
underclothes 
and is worked 
as follows The 
thread is held 
dovn with the 
left thumb, a 
slanting stitch 
is picked up 
on the left side 
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of the tnread with the needle at 
an angle and pulled through over the 
working thread 

A similar stitch is made on the 
opposite side and continued left and 
right 

FEDERAL GOVERNMENT, 
the central government of a group 
of states which have formed a union, 
each retaining self-government in 
internal affairs USA is such a 
federation of states See also con- 
stitution 

FEDERATION. See federal 

GOVERNMENT 

FERNS are a group of plants 
which grow roots and leaves (the 
, fronds! but no flowers They repro- 
duce oy spores, which look like 
fine brown dust, and are formed 
m sjpore-cases on the undersides of 
some fronds The spores form tiny 
heart-shaped plants about the size 
of a thumbnail, these little plants 
produce eggs and sperm which 


unite together to form the large 
familiar fern plants Ferns evolved 
millions of years before there were 
flowering plants and tree ferns 
grew 60 feet high Fern leaves 
grow from an underground creep- 
ing stem known as the rhizome 
Some ferns require to live m wood- 
land, others in damp, rocky places, 
while bracken spreads rapidly in, 
open moorland Some British types 
are hart's tongue, spleenwort, 
maidenhair, parsley, royal, holly 
and shield ferns. 

FERRET. See flesh-eating 

M AMMA LS 

FERTILIZATION is the pro- 
cess, in both plants and animals, 
in which the male reproductive 
cell unites with the female cell, so 
that an embryo can develop In 
lowly plants, e g seaweeds, the 
reproductive cells are often free- 
swimming and unite in water In 
flowering plants pollen grains (the 




male cells) are earned to the 
stigmas of the ovary during pollina- 
tion and work their way to the 
female cells in the ovule In lower 
animals fertilization often occurs in 
water In higher forms of life 
mating takes place when the male 
cells (sperm) are passed directly 
into the female’s body fertilization 
of the boo cells is internal It occurs 
in insects, reptiles, birds and mam- 
mals See also flower and pollina- 
tion 

FERTILIZER. All plants, during 
their growth, draw food from the 
soil This food consists of certain 
minerals taken m by the plant roots 
in the form of moisture Unfertile 
soils which lack plant foods, or 
which have grown many crops, 
must have their deficiencies made 
up by the addition of powder 
fertilizers or manuring fertilizers 
break down more quickly into the 
liquid which plants are able to 
imbibe They are made by mixing 
certain chemicals together in the 
proportions known to suit particu- 
lar types of plants 

FEUDAL SYSTEM, grew up in 
western Europe from about the 
10th century and continued in 
France and Russia and the Balkan 
lands till recent times It was 
developed in England in a somewhat 
modified form by William the 
Conqueror 

Under the Feudal System {feud 
—fief — estate) all the land in the 
country belonged to the king, who 
granted estates to his barons These 
estates, known as fiefs, were given 
on condition that the barons hold- 
ing lands rendered certain services 
to the king, generally military ser- 
vice The barons were called 
tenants-in -chief, and let some of 
their lands to sub-tenants, who 
helped the baron m making up the 
number of knights and men-at-arms 
which was demanded by the king 


Any person who received land, 
whether he was a tenant-in-chicf 
or a sub-tenant, came to the king 
or baron who gave it, and knelt 
before him and became his “man” 
— did homage ( homo = man ) He 
placed his clasped hands into the 
hands of his overlord, and said 
“I Bwear to be faithful to you as a 
man to his lord”, then the overlord 
gave the tenant a flag, a staff, or a 
piece of turf as a sign that he had 
granted him the land 
The tenant kept part of the 
land, the demesne (from damsnus = 
laid), for his own use He let the 
rest m strips to men who would 
till the strips and, instead of paying 
rent for their land and hut, work 
a certain number of days a week 
on the lord’s demesne, which in- 
cluded not only the enclosed 
demesne where stood the manor 
house, but also the strips of land 
which the lord had kept for himself 
Most of these men were known as 
“villeins” (from villa = farm), and 
could not leave the estate on which 
they were bom See the illustration 
onpp 222-223 Besides the military 
fiefs, lands were granted to monas- 
teries in return for religious ser- 
vices, such as the saying of masses 
for the souls of the departed 
In England the plan is sorrdj&T 
described as the Manorial SjXVj 
William the Conqueror ga. ' 
or manors to those who hel 1 
win his kingdom, but he gys 
man a number of small 
scattered over the count* 
made it difficult for a disa\>.' r *' 
baron to raise an army aga.^* 
king William also made 
tenants — tenants-in-chief an~2' 
tenants — swear allegiance w ^ 
direct, as well as to any o vgfr 
The black death hastem.. 
break-up of the Feudal-' 4 *, 
and by Elizabeth’s 
Ians” had become f Jft P 21 
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and com von land while pigs fed m the woods Hunting and hawking 
were favolrttc pastimes of members of the lord's household See p 221 







FICTION is prose narrative in 
which characters and events are 
invented by the author and des- 
cribed so as to give an impression of 
reality A long, continuous narrative 
with a number of characters and 
events is called a novel See defoe 
A short story — because it « short — 
usually concentrates on a single 
incident and a small number of 
characters 

FIFE, a small instrument of the 
i lute family, mainly used in drum 
and fife bands See picture on p 
405 

FIGURE OF SPEECH. See 

IMAGERY. 

FINANCE is the provision of 
capital for a business Financing 
has itself become a business, the 
largest of such businesses are of 
course banks. Banks finance busi- 
ness, they finance industry 

In Britain the minister who looks 
after national money matters is the 
CHANCELLOR OF THE EXCHEQUER. In 
other countries he would be called 
the Minister of Finance, or have a 
similar title 

The finances of a company some- 
times have a more restricted mean- 


ing, and apply to its assets. When 
a business is efficiently run, with 
ample funds behind it, it is finan- 
cially sound 

FINCH, a small blunt-beaked 
bird, a seed and gram eater 
Finches form mixed flocks in winter 
Common British residents are the 
chaffinch, greenfinch, goldfinch and 
bullfinch See cage birds and p. 76 

FINGERPRINTS are impres- 
sions left by the pads at the ends of 
the fingers They form shapes, such 
as loops, arches, whorls and com- 
posites, and by means of these 
characteristics it is possible for 
them to be classified The classified 
fingerprints of known criminals are 
kept at a central point in charge of 
experts, when fingerprints found at 
the scene of a crime are submitted 
they can be tracked in the files and 
the criminal who made them iden- 
tified 

FINLAND consists of a iow 
plateau of ancient rocks studded 
with lakes and densely forested 
Hardy crops are grown u\ forest 
clearings in the south, but timber, 
wood pulp, paper and butter are 
the chief exports The capital is 
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Helsinki Lapps inhabit the barren 
tundra region in the north, which 
stretches into Sweden and Norway 
and is known as Lapland See map 
of Scandinavia, which Finland 
adjoins 

FIORD, a narrow, branching 
inlet of the sea, frequent m Norway, 
with precipitous sides, formed where 
the lower parts of valleys made by 
glaciers have been submerged See 

ICE AGE 

FIRE is a vigorous chemical 
combination m which heat is given 
off and light and flame produced 
In household fires the material 
burned is usually carbon, it com- 
bines with the oxygen of the air 
See also oxides 

FIRE-DAMP is an explosive gas 
formed by air mixing with gas 
given off by the coal m mines See 
DAVY LAMP and methane 

FIRM, another name for a busi- 
ness unit, whether it is a one-man 
business or a partnership or a 
company. It may be a business to 
grow, mine, manufacture, or dis- 
tribute, either wholesale or retail 
The firm will try to satisfy the needs 
of the public and make a profit for 
itself 

FIRST AID is help given to an 
injured person before a doctor can 
be fetched Its aim is to prevent 
injuries from becoming worse, but 
a person giving first aid does not 
go beyond this and try to do a 
doctor’s work If the injury is 
serious, the person must not be 
moved, but help should be sent for 
immediately. 

For ad\ anced first aid, know ledge 
is needed of the position of the 
bones and blood vessels, of types 
of unconsciousness, poisons, arti- 
ficial respiration, treatment of frac- 
tures, etc Treatment of slight 
bums, scalds, cuts and sprains, and 
of faints can be more easily learnt 
Burnt are caused bj dry, and scalds 


by damp, heat Their treatment is 
alike The wound must be quickly 
protected from the air, either by 
being covered with clean cotton- 
wool, or — better — by putting into 
warm water to which bicarbonate of 
soda (1 dessertspoonful to 1 pmt of 
water) has been added A dressing 
can then be made from strips of 
dean lint soaked in the solution, 
covered with cotton-wool, and 
bandaged lightly Treatment for 
shock should be given (see below) 
Cuts and grazes must be cleaned 
and made sterile, so that they can 
heal quickly unhindered by germs 
The hands of the first aider, the 
dressing and the wound can be 
sterilized by a mild antiseptic, and 
the dressing (e g boraac lint) hdd 
in place by a bandage Sprains 
result from sudden wrenches of 
musdes and tendons First aid 
treatment attempts to limit the 
swelling by providing cold, pressun* 
and rest The limb should be placed 
comfortably, the joint bandaged 
firmly, and the bandage soaked in 
cold water Faulting or faintness 
often occurs m hot atmospheres or 
from shock A patient feeling faint 
should he down, or sit with head 
between knees, in fresh air, and be 
given water to drink If conscious- 
ness is lost, the patient should be 
laid with the head lower than the 
feet, with the dothing loosened 
Water may be splashed on the face 
and smelhng salts applied to the 
nose Show often accompanies 
injuries, and it is important to treat 
this Fresh air and warmth are 
needed, so the patient should be 
covered with rugs, given hot, sweet 
tea, coffee or milk u conscious and 
able to swallow, and hot water 
bottles Loosen tight clothing 
Bandages may he used to hold 
dressings in place or support limbs 
FIRST WORLD WAR. See 
world war (first). 
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FISH are the lowest class of 
vertebrate (backboned) animals, 
and live in fresh or salt water 
Fish breathe oxygen dissolved in 
water by means of their gills, 
passing water through the mouth 
and out under the gill covers They 
swim by sideways movements of 
the tail, guiding and balancing 
themselves with the fins The fins 
are formed of bony rays covered 
by skin There are paired pectoral 
and pelvic fins which represent fore 
and hind limbs respectively, and 
unpaired above and below and on 
the tail, which can be lowered flush 
with the body Overlapping scales 
cover the body, minute in plaice 
or eels, large m carp Fish have no 
eyelids, use their nostrils for smell- 
ing but not breathing, and often 
taste by means of small appendages 
near the mouth, as in loach The 
ear has no outside part Fish teeth 
fire outgrowths from the jawbones, 
and may be reinforced by teeth on 
the tongue and the sides and roof 
of the mouth Some fish prey on 
smaller fish, some browse on sea- 
weeds, and others, such as the her- 
ring and mackerel, sieve minute 
animals from the water with comb- 
like 8 tram era on their gill-bars Sea 
fish, like cod, may lay many 
thousands of free-floating eggs, but 
few survive to grow up Salmon 
and sea trout swim up rivers from 
the sea to lay eggs 

FtsJt as food Buy fish m season 
as much as possible, for it is 
then at its best, cheapest and most 
plentiful Oily and freshwater fish 
should be cooked as soon as possible 
after buying Signs of freshness 
bright, prominent eyes; red gills, 
bright scales, firm flesh with no 
bluish tinge, a fresh odour. Signs 
of staleness sunken eyes, brown or 
yellow gills, limp, soft flesh, any 
unpleasant smell Thick slices from 
a smaller fish cook better than thin 


steaks from a larger one Well- 
cooked fish is very light and easily 
digested, but if underdone it is 
neither palatable nor wholesome 
The chief methods of cooking 
are boiling, frying, grilling, steam- 
ing, and baking (1) Boiling is suit- 
able for a large, whole fish or a 
thick slice, eg. cod, hake, salmon, 
turbot, halibut and whiting. One 
tablespoonful of vinegar is added 
to the water in which fish is to 'be 
boiled, this makes the flesh firm, 
white, and tender Salt fish is put 
into cold water, salmon m boiling 
water without the addition of vine- 
gar, and all others into hot water 
Once the water comes to the boil 
it should be allowed to simmer and 
not boil violently, this prevents 
the fish from breaking The time 
for cooking is eight minutes to the 
pound, or longer if the fish is thick 
— note when it comes away from 
the bone if tested with a fork 
(2) Frying is used for small whole 
fish like sole, haddock, whiting, and 
for steaks of halibut, cod, hake, and 
skate, and for fillets of plaice and 
sole Trout should be grilled (whole 
— never cut this fish down the 
centre), and this method is good 
for herring After washing the fish 
should be carefully dried with a 
cloth, otherwise it will break during 
the frying (3) Steaming is prefer- 
able to boiling and the best way of 
cooking fish for invalids It may be 
done m a steamer or, if small, 
between two plates over a pan of 
boiling water (4) Bakmg is a good 
method for fish like haddock, cod, 
hake, halibut, and whiting which 
can be stuffed Fish may be served 
with various sauces 
FISHBONE STITCH, used to 
hold two edges of a slit together 
Fasten the thread to one of the 
edges, bring the needle out through 
the slit, then take a diagonal stitch 
into the other side, bringing the 
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needle back through the slit, to- 
wards yourself Repeat on the first 
side of the slit and continue, alter- 
nating from one side to the other 
See a diagram of this stitch under 

DARNING 

FISHING, as a sport, can be 
divided into two classes — fly fishing 
and coarse fishing In fly fishing 
the fish caught are trout and salmon, 
found m rivers m Scotland, Devon 
and Cornwall The bait is an imita- 
tion fly made of feathers attached to 
a small steel hook at the end of the 
line The angler m long waders 
casts his line so that the fly falls 
lightly on the water and is earned 
downstream by the current He 
repeats this until a fish rises to his 
fly and is hooked To pull straight- 
away would be to lose fish and line 
as well, as the strong fish rushes 
up and down stream and even leaps 
to free itself The angler keeps a 
regular pressure on the line to tire 
the fish out and eventually draws it 
to the bank 

In coarse fishing the fish caught 
include roach, perch, bream, tench 
and eels, found in almost any nver 
or stream A line is baited with 
worms, gentles, or bread paste, and 
suspended from a float When a 
fish bites, the float bobs, and with 
a dexterous pull of the line the 
fisherman lands his catch Eels are 
apt to swallow so much of the hook 
and line that their heads have to 
be cut off to free the hook 

FIVES, a ball game for two or 
four persons, played m a court 
walled on three or all four sides, 
where the ball is hit with either 
hand against the wall There are 
three variations of the game, Eton 
fives, Winchester fives, Rugby fives, 
in Eton fives buttresses and other 
hazards are included in the walls 
in imitation of the school courts 
where the game was originally 
played by the boys. 



FLAGS. A flag is a piece of 
bunting made up of various colours 
and shapes and run up on a flag- 
staff so that it waves in the wind 
The most important British flags 
are the Royal Standard, the union 
jack, the White Ensign, the Blue 
Ensign and the Red Ensign The 
Royal Standard bears the arms of 
England quartered with those of 
Scotland and Ireland The Union 
Jack is the national flag on it are 
shown the crosses of St George, 
the patron saint of England, St. 
Andrew, the national saint of Scot- 
land, and St Patrick, the national 
saint of Ireland Each of the three 
crosses is distinct This flag is 
flown by representatives of the 
Empire all over the world and from 
the flagstaff of any man-of-war m 
the Navy. The White Ensign is the 
flag of the Royal Navy It is flown 
only on a naval vessel, with the 
exception that by a grant given by 
William IV m 1829, vessels belong- 
ing to the Royal Yacht Squadron are 


228 



allowed to By it It is a serious 
offence for a vessel of any other 
kind to By the White Ensign, and 
an officer of one of H M ships may 
board such a vessel, take the 
colours, and report the ship to the 
authorities for disciplinary action 
to be taken against the owners and 
captain The Blue Ensign is the flag 
of the public services other than the 
Royal Navy, and is also the flag of 
the Royal Naval Reserve Certain 
vessels of the British mercantile 
marine also fly this Blue Ensign if 
the captain and a given percentage 
of his officers belong to the Royal 
Naval Reserve The Red Ensign, or 
“Red Duster,” as it is popularly 
called, is the flag of the British 
Merchant Service since Queen 
Anne in 1 707 ordered that merchant 
vessels should fly it 
FLAME is a mass of gas or of 
very small solid particles so hot that 
it gives out light 
FLAMINGO, a semi-tropical 
wading bird with pink, black and 
white plumage, and a curved, 
strainer type of bill Enormous 
flocks live together, building mud 
mounds in shallow water 
FLASH POINT OF OILS, the 
temperature at which the vapour 
of volatile fuels, such as paraffin, 
will explode when mixed with air 
and exposed to a 6m all flame This 
is a very important factor in judging 
the safety of an oil 
FLAT STITCH is a useful 
embroidery stitch for filling leaves 



and flower petals (1) shows the 
method of working note that each 
stitch crosses over the bottom of the 
last (2) shows a variation of this 
stitch but without any overlapping 

FLAUBERT, Gustave (1821- 
1880), was a French novelist, 
author of Madame Bovary, a study 
of provincial life, which is the out- 
standing example of realism in 
fiction 

FLEA, an order of wingless 
insect, a few species of which 
attack man Other fleas are adapted 
to live on, and suck blood from, 
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Parts of the flea 


cats, dogs, fowls, or squirrels, etc 
The larvae are minute and worm- 
like 

See PARASITE 

FLESH-EATING MAMMALS 
(Carnivores) are mammals which 
include the cat, dog, and seal 
families, besides the varieties of 
kinkajou, hyena, skunk, badger, 
otter, mongoose, ferret, racoon, 
stoat, weasel, and many others 
(The allied bear and panda are 
vegetarian) Most hunt other ani- 
mals for food, and possess large 
canine teeth for tearing their prey 
Many, such as mink and sable, are 
valued for their fur The kinkajou is 
cat-like, with a long prehensile tail, 
up which it can climb It makes an 
excellent pet Amen can skunks 
have black and white fur, and give 
out a repulsive smell as defence 
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The several kinds of mongoose of 
India and Africa are great fighters 
for their small size, and expert 
snake-killers Ferrets, closely related 
to stoats, are kept for rabbiting in 
Britain The American racoons, 
different types of which catch frogs, 
or crabs, etc have striped faces and 
ringed tails, and wash their food 
before starting to eat Pine martens 
and polecats used to live freely m 
Britain, but are now becoming 
extinct 

FLIGHT, PIONEERS OF. 
When the rate at which modem 
aircraft travel is considered, the 
distance they can cover, and the 
loads they can carry, it seems 
incredible that the first power- 
driven aeroplane was built by 
Wilbur and Orville wright so com- 
paratively recently as 1903, and that 
their great achievement then was to 
remain m the air for 59 seconds 

Wilbur and Orville Wright so 
greatly improved upon their original 
machine that m 1905 they set up 
a new record by covering a distance 
of 24 miles m a circular course in 
38 minutes Then m 1908 they set 
up another record when they pro- 
duced a machine which remained 
in the air for 1 hour 15 minutes. 

The first cross-country flight was 
made m the same year by the French 
inventor, Farman, who covered 
approximately 17 miles in 15 
minutes, while a great advance was 
made the following year when the 
first crossing of the English C hann el 
in a power-driven machine was 
made by Bldriot 

Sir A Whitten Brown and Sir 
John Alcock embarked upon an 
undertaking demanding great cour- 
age, when m 1919 they set out to 
make a first crossing of the Atlantic 
m an aeroplane Their enterprise 
was successful and during their 
journey they maintained an average 
speed of 1 18 miles an hour In 1919, 


too, Sir Ross Smith and Sir Keith 
Smith made the first flight to 
Australia 

As a consequence of the progress 
that had been made m flying, an 
air service between Britain and the 
Continent began in 1919, and in 
1 924 Imperial Airways was founded 
FLORA is the Roman goddess 
of flowers in classical mythology 
The word also means all the 
plants of a particular region 
FLOWER. The flowers of plants 
are the reproductive parts They 
produce both male cells contained 
in pollen grams, and female cells 
contained m ovules, m the same 
flower, as m the tulip, buttercup, 
etc , or m separate flowers, as m the 
willow and hazel 
A typical flower has its parts 
arranged m tightly packed spirals 
or cindes, growing around the end 
of the flower stalk The shape of a 
flower fits tjie particular way it is 
pollinated The calyx around it is 
made of sepals which protect the 
bud before it opens The corolla of 
petals attracts insects Calyx and 
corolla together, when indistin- 
guishable from each other, are 
known as the perianth Each sta- 



Parts of a flomer 
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men’s stalk or filament bears an 
anther, within which grow pollen 
grains, freed, when npe, by the out- 
side of the anther splitting The pis- 
til is formed of the stigma, often 
feathery or sticky to catch 
pollen, joined by the 
tubular style to the ovary 
Within this grow one or 
many ovules arranged in 
various ways The recep- 
tacle is the base of the 
flower 

The number of sepals, 
petals, stamens and pistils 
in a flower vanes widely 
from one species of flower 
to another and one flower 
head may be made up of a 
group of many florets, as 
in the daisy family See 
FRUIT, POLLINATION, WILD FLOWERS 

, FLOWER GARDEN. Flowers 
more than repay the tone and 
trouble spent on them by the plea- 
sure their colour and beauty give, 
and the gardener can, with a little 
forethought, have a supply of 
flowers m his garden from April 
onwards throughout the summer 
and autumn perennials give the 
least trouble, for once planted they 
will continue to produce flowers for 
many years Lupins, pyrethrums, 
phlox, Michaelmas daisies, del- 
phiniums and chrysanthem ums are 
useful perennials annuals and 
biennials may be reared in the 
greenhouse and planted out later, 
or they can be sown directly into 
their appointed place when the 
weather is suitable Cornflowers, 
stocks, asters, clarkia, calendula, 
salvia, Canterbury bells and wall- 
flowers all make a good show See 
HERBACEOUS BORDER, PROPAGATION, 
and THINNING OUT 

FLUORESCENCE When light 
of a certain wavelength falls upon 
certain substances they glow with 
a light and colour of their own 


At work m the flower garden 

Fluorescent glass is used m gas 
discha rge l ighting tubes See lamp 
FLUTE, a name now restricted 
to those instruments m the wood- 
wind class m which the sound is 
made by the player blowing across 
the column of air, and thus setting 
it m motion The instrument con- 
sists of a cylindrical tube, closed 
at one end, with a mouth-hole 
across which the player blows, and 
keys covering holes m the tube by 
means of which the length of the 
column of air is altered, producing 
differences in pitch See fife and 
piccolo and picture on p 404 
FLUX (soldering) is a material 
such as resin or killed spirits (zinc 
chloride) used m soldering to fuse 
the solder and metals being jomed 
FLY, a member of an insect 
order which strictly includes only 
those with one pair of functional 
wings, though another pair may 
persist as vestiges The larvae are 
legless grubs or maggots, forming 
pupae from which emerge the full- 
grown insects See metamorphosis 
Gnats, mosquitoes and midges have 
long antennae The females of the 
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Larva of the gnat changing to the full-grotm insect 


blood-sucking types have mouth- 
parts adapted for piercing and 
sucking Certain species of mos- 
quitoes carry malaria or yellow 
fever among men from a diseased 
person to a healthy one Daddy- 
long-legs larvae are the leather- 
jackets destructive to grass roots 
Flies with short antennae include 
hover-flies, house-flies, blow-flies 
(bluebottles) and bot-flies, with 
hundreds of species, many of which 
do harm to plants, animals or man 
House-flies are dangerous because 
of their habits of passing direct 
from dirt to human food, infecting 
the food with germs from their 
feet, excretions or saliva. 

FLYING FISH are tropical and 
semi-tropical fish the size of a her- 
ring, with wing-like pectoral fins 



Flying fish leaping into the atr 


They leap from the sea, remaining 
in the air some seconds before 
falling back They cannot really fly 
but glide along, their wings cannot 
he used as fins in the water 


FLY STITCH. See v or y stitch 
FOLK-DANCING. See dancing 

FOLK-LORE is made up of the 
traditions and legends of the com- 
mon people in every country — the 
stones which people invented and 
handed down verbally long before 
there were books to read. Such are 
the tales of fames, goblins, spntes 
which most European countries 
share 

Dunng the Middle Ages real 
people or ancient heroes became 
figures of folk-lore, most famous 
being Robin Hood, the “good” 
outlaw, who lived m Sherwood 
Forest with his followers and Maid 
Marian, robbing the nch for the 
relief of the poor See also Ballad 
under English literature, and 
MYTHOLOGY. 

FOLK-SONGS. All countries 
have then own folk-songs — songs 
of the people of unknown author- 
ship handed down by word of 
mouth Many of these, like sea 
shanties, rowing songs, or weav- 
ing hits, have been work-songs, 
designed to help people to keep 
together while doing some rhyth- 
mical job, others are love songs, 
some are descriptive of some 
locality, while others may tell a 
story 

FOOTBALL, Association foot- 
ball is played between two teams of 
eleven players each on a field 100- 
130 yards long by 50-100 yards 
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wide The object of the game u to 
scone goals by kicking a blown-up 
leather ball into the opponents’ 
goal, which is 24 feet across by 
8 feet high Each team has a goal- 
keeper to guard the goal, supported 
by a left and a right back, m front 
of them are the left, centre and right 
half-backs, and for attack there are 
five forwards — outside left, inside 
left, centre forward, inside right, 
and outside right To begin the 
game and after a goal the teams 
line up with both sets of forwards 
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Association football pitch 

facing each other along the halfway 
fine, and when the ball has been 
put into play each team endeavours 
to get the ball and pass it among its 
members towards the opponents’ 
goal No player, except the goal- 
keeper, may handle the ball, but 
heading is allowed Tripping is 
illegal, but players may charge each 
other shoulder to shoulder When 
a player in the opponents’ half of 
the field receives a forward pass 
from a colleague, he must have at 
least two members of the opposing 


side between himself and the oppo- 
nents’ goal, otherwise he is “off- 
side,” and a free kick is awarded 
against his side If a defending 
player sends the ball across his own 
goal-line, the attacking side is 
awarded a comer kick from the 
nearest comer flag, the player 
taking the comer kick sending the 
ball to the players clustered m the 
goal mouth If an attacking player 
sends the ball across his opponents' 
goal-line, the goalkeeper or another 
player of the defending side kicks 
the ball into play again If a player 
sends the ball out of play over the 
touch-line, then a member of the 
opposing side throws it from over 
his head into play again The game 
is controlled by a referee who stops 
the game by blowing a whistle for 
any infringement of the rules, 
awarding a free kick against the 


guilty side, or a direct shot at goal 
from the penalty spot if the 
foul is committed by a defending 
player inside his own penalty area 
The referee is assisted by a lines- 
man on each touch-line, who decides 
when the ball has left the field of 
play The game consists of two 
periods of 45 minutes each, the 
teams changing ends at half-time 
In important matches where a 
definite decision has to be reached, 
extra time is played if neither side 
is leading at the end of 90 minutes’ 
play 

Rugby football is a game played 
between two teams of fifteen players 
each on a field not exceeding 110 
yards by 75 yards Each team has 
one full-back, four three-quarter 
backs, two half-backs, and eight 
forwaids known as the pack The 
oval-shaped leather ball can be 
kicked and handled, but every 
player of the side with the ball at 
any particular moment must keep 
behind the ball or he is offside 
thus all hand-to-hand passing has 
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to be done backwards The object 
of the game is to score as many 
points as possible Points are 
obtained as follows, if a player 
crosses the opponents’ goal-line and 
places the ball on the ground it is 
called a try and counts as three 
points, and it entitles his side to a 
kick at goal, which is a cross-bar 
18 feet 6 inches long slung 10 feet 
high between two long upright 
posts, and the idea is to kick the 
ball over the bar and between the 
posts The kick is taken from any 
point in a line at right angles 
to the point on the goal-line where 
the try was obtained If the kick 
is successful two more points are 
gamed A drop goal counting as 
four points is scored when a player 
drops the ball and kicks it as it 
begins to me from the ground over 
the bar during the courae of the 
game Penalties are awarded against 
players infringing the rules, a free 
kick awarded m this way may result 
in a penalty goal, which counts as 
thiee points For minor infringe- 



ments a scrum composed of all 
sixteen forwards is formed, their 
arms round each others’ shoulders, 
the scrum-half puts the ball m the 
centre of the scrum, and the for- 
wards try to push and heel the ball 
out again to him for him to pass 
to his other half-back, the fly-half. 
The game is controlled by a referee 
assisted by a touch judge on each 
touch-line, who decides when the 
ball is out of play, a game consists 
of two periods of 30, 35 or 45 
minutes each, the players changing 
ends at half-time, the side with the 
most points winning the game. 

FORM IN MUSIC. When a 
composer composes a piece of 
music he is faced with the problem 
of making his music sound varied 
and at the same time making it 
sound like one whole piece and not 
just odd scraps of melody strung 
together In other' words, there has 
to be variety and balance. 

One way of achieving this would 
be to start the music in one key 
and then let it change to another 
key; then to create a balanced 
effect, our music would continue 
in the new key but come back 
to the original key to finish off with 
Such a plan gives variety and 
balance of key It lets us think of the 
music in two sections, the first 
wandering away from the mam key, 
the second coming back to it This 
is called binary form, which means 
m two sections, and may be 
thought of as A-B 

Another simple plan would be to 
have a tune, follow It with a con- 
trasting tune, and then finish off 
with a repetition of the first tune 
such a plan, A-B-A, gives variety 
and balance of tune and is called 
ternary form, which means in 
three sections 

Sonata form is a mixture of 
binary and ternary It begins with 
a set of tunes, called the Exposition, 
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which starts m one key and 
changes to another (a piece in 
binary form would begin like this) 
then comes the Development, m 
which the composer juggles with 
the tunes of the Exposition and 
uses them in odd ways and m 
many keys, finally comes the Re- 
capitulation, which is a repetition 
of the Exposition, but which keeps 
to the mam key throughout So 
the complete plan is — 

A (Exposition with change of 
key) 

B (Development in many keys). 

A (Recapitulation keeping to the 
one key) 

A Rondo simply has one striking 
tune which is repeated many times, 
with contrasting tunes between one 
repetition and the next, eg A-B- 
A-C-A-D-A, etc. 

Sonata form is used generally m 
the first movements of sonatas, 
symphonies, concertos, and cham- 
ber music These works may have 
three or four movements, of which 
the second is generally a slow 
movement, the third a minuet and 
tno or a scherzo, and the fourth 
often some variant of a rondo The 
form of the minuet and tno, and 
the scherzo derived from it, consists 


of two minuets, 
each in itself 
either binary or 
ternary, the first 
minuet being re- 
peated after the 
second, and the 
whole making one 
large ternar\ 
movement The 
slow movement is 
more variable in 
form Often it is 
in simple ternary 
(A-B-A), some- 
times it is in the 
shape of an air 
followed by varia- 
tions of the air 

FORMULAS (or formulae) are 
convenient ways of stating mathe- 
matical and scientific facts Letters 
and symbols are used 

The formula for the volume of 
a sphere is frer* re stands for a 
number, 3} (or more exactly 
3 1416), r stands for the radius of 
the sphere If the radius is 6 inches 
the volume is 

X 3 1416 X 6* cubic inches 
=904 7808 or about 905 cubic inches 
We sometimes have formulas as 
equations for example, S = \gp 
is a formula giving the distance 
which an object falls when it starts 
from rest. S is the distance in feet, 
g = 32, t is the tone in seconds 
In 5 seconds a body falls J X 32 X 
6* = 400 feet 
See EQUATIONS 

FOSSILS are remains of animals 
and plants, which lived millions of 
years ago, preserved in stone They 
include bones and shells of animals, 
leaves and stems of plants, even 
footprints of animals and traces of 
such delicate creatures as jellyfish 
and worms Geologists know the 
comparative age of rocks all over 
the world In the oldest rocks are 
found remains of the earliest 
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animals, m coal are tree-ferns and 
mosses unlike those Irving today, 
in later rocks the bones of huge 
reptiles long since extinct, while m 
the most recently formed rocks are 
shells and bones very like those 
belonging to modern animals 

FOWL, a domestic bud derived 
from the Indian jungle fowl Many 
varieties are bred, some such as 
Leghorns specially for eggs, while 
Rhode Island Reds and Light 
Sussex are reared both for eggs 
and eating 

FOX See DOG 

FRACTIONS. (1) To find half 
of anything we cut it into two equal 
parts Two halves of a cheese make 
the whole cheese 

* xi=i=i 

To find a third we divide the 
object into three equal parts 

and 1 + | = j = 1 

and so on 

The numbers below the bar, 2, 
3, 4, 5, etc , which tell the number 
of equal parts, are call denominators, 
because they name the fractions 
(half, third, fourth, fifth, etc ) 

The numbers above which tell 
the numbers of such parts involved 
are called numerators 

(2) To find 1 of a sum of money 
or a number, we divide by 8 To 
find f we multiply 1 by 5 

1 of £1 = 20f — 8 = 2j 6 d. 

| of £1 = 2x 6d X 5 = 12i 6d 

Similarly, to find } of 711 
1 of 7 1 1 =711 — 9 = 79 
| of 711 =79 X 4 =316 

(3) The top M ^ M ^ 

line is divided i 1 1 1 

mto | and J 

In the next, I — * — | — « — | — i — | 
each third is 

divided mto I i i > | i i i f 1 i i-j 
halves 

i=i> I = 1 t- 1 - 1 - 1 -' i * * * 1 1 1 * i 1 — i 
In each case we multiply numerator 
and denominator by 2 


The third line shows us that 

/i = & > f — A 

We multiply numerator and deno- 
minator b v 4 

The lowest line shows us that 

* = ! = i$ , 

We multiply numerator and de- 
nominator by 5 

We can divide each third mto 
any number of equal parts, and so 
we can multiply both numerator 
and denominator of a fraction by 
any number and keep the same 
value for the fraction eg 

? = A = fi = H = i! = H,etc. 


We can also divide numerator 
and denominator by the same num- 
ber without changing the value of 
the fraction 


f = 18 • so U = f 


When a fraction is treated m this 
way, so that numerator and denom- 
inator are as small as possible, it is 
reduced to its lowest terms 

(4) A fraction with its numerator 
greater than the denominator is 
called an improper fraction We 
can change such a fraction mto a 
mixed number (part whole number 
and part fraction), and we can 
change a mixed number mto an 
improper fraction 

» = 30 — 7 = 4f, 
4J=<-*!±2=f 

(5) To add or subtract fractions 
we give them a common denomina- 
tor (a number mto which each 
denominator will divide) 

3* + 4| + & =7!*i3±I = 7fi =8fl 

2? -| = 2*?^= I«±gr2=Tl 8 |j 

(6) To multiply fractions, we 
multiply the numerators for the 
new numerator, and denominators 
for the new denominator 


ix| = i!,|xjx ? = §£&?=& 
If some of the quantities are mixed 
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numbers we change them to un- 
proper fractions 

Sometimes we can cancel numbers 
before multiplying (i e we divide 
numerator and denominator by the 
same number) 

6 X 3J X l X 3| = 

J6 

(7) Division is the inverse of 
multiplication To divide by $ we 
multiply by } To divide by 1$ = j 
we multiply by $ 

8ixl-2i = «f X|-| = 

rxfcxM-i* 


A fraction divided by a fra c ti on 
is sometimes written as a fraction. 


e g | — ) =-|- To simplify this, 

we multiply the outside figures 
together, and the inside figures 
together, l e ^ When cancelling, 
remember to cancel inside with 
outside, eg 

l * 

f 3= _i_ _ * 

W T~ " f 
fi i 

FRANCE consists of broad plains 
to the north and west, with the 
central plateau in the south-east 
rising to the Alps It is drained by 
several large rivers, the largest being 






the Rhdne-Sadne system, the 
Garonne, Loire and Seme In the 
fertile northern lowlands are grown 
grapes and fine vegetables, wheat 
in Picardy and oats in Brittany. 
Cattle are reared in Normandy, and 
Brittany specializes in dairy farm- 
ing On the bleak Central Plateau 
sheep are reared Along the Mediter- 
ranean coast olives and fruit are 
grown, and farther west around 
Bordeaux is a region of vineyards 
The sand dunes of the Landes on 
the west coast yield timber and 
turpentine Fish, especially sardines 
and anchovies, are caught off the 
Mediterranean coast France is 
almost self-supporting in food, its 
exports include lamp quantities of 
high quality foods and wines 
Industry is concentrated mainly in 
the east, especially in the coalfield 
regions of the north-east, centres 
of iron and steel and textile indus- 
tries, and in Lorraine and the 
Vosges valleys, where iron ore is 
found and is the basis of heavy 
industries Industry has been helped 
by abundant hydro -electric power, 
and many of the railways are elec- 
trified The Lyons region specializes 
in silk manufacture. Automobile 
and engineering manufactures are 
earned on around Pans 
Pans, the capital, hes on the 
Seme and controls road, rail and 
water routes to all parts of the 
country It has been a centre of art 
and learning for many centimes 
Other important towns are the 
ports of Le Havre and Bordeaux, 
while Marseilles handles all the 
French colonial trade and is a 
calling place on the Mediterranean 
route to the East Cherbourg is a 
transatlantic terminus, Brest and 
Toulon are naval stations, and Lille 
is the largest of many industrial 
towns in the north-east The Riviera 
coast to the east of Toulon ip a 
world-famous tourist centre 


History France was m continual 
conflict with England in the Middle 
Ages (see hundred years’ war), 
during which England lost all her 
French possessions The 16th cen- 
tury was a period of cml war re- 
sulting from the reformation (see 
huguenots), and was followed by 
the rise m power of the French 
monarchy, which was at its height 
m the reign of LOUIS xtv In the 
struggle with Britain for overseas 
colonies, France became impover- 
ished and the monarchy was swept 
aside in the french revolution at 
the end of the 18th century From 
this upheaval arose napoleon 
bonaparte, whose career of con- 
quest lasted until his defeat at the 
hands of Wellington The mon- 
archy was restored and lasted till 
1848 Lotus Napoleon then became 
President and later Emperor and 
fought an unsuccessful war against 
Prussia m 1870 France lost Alsace- 
Lorraine, territory which she re- 
gamed at the end of the FIRST 
WORLD WAR. 

In the second world war 
France was soon overrun by the 
Germans and surrendered, but 
General de Gaulle formed a Pro- 
visional National Committee to 
continue the war from abroad His 
followers, the “Fighting French,” 
helped m the ensuing struggle, and 
he formed a government in French 
North Africa when that was cap- 
tured m 1943 In the elections after 
France’s liberation, de Gaulle was 
unable to win agreement between 
the various political parties and 
resigned In 1946 a new constitu- 
tion, signalizing the birth of the 
fourth republic, was accepted 

FRANCHISE, the right enjoyed 
by men and women of voting at 
elections To disfranchise a person 
is to deprive him of this right. 

FRANCIS, St. (1182-1226), of 
Assisi, in Italy, was a soldier who,' 
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after a vision, accepted poverty and 
began preaching He founded the 
Order of the Franciscans (see 
friars), and loved all things that 
God had made. His love of nature 
was keen, and artists have often 
depicted him preaching to the 
birds 

FREE TRADE ts a policy that 
permits imports to enter freely. 
Goods that are not allowed to enter 
freely have a customs duty or tariff 
imposed on them One argument 
used to justify such a tariff is that it 
will protect a home industry The 
money so obtained goes towards 
revenue from taxation 

In the 19th century, Britain 
believed that her best interests were 
served by the free entry of goods 
into the country, thereby putting 
the consumer in touch with the 
cheapest producer, and showing 
which home industries could be 
most profitably developed Free 
traders are those who uphold Free 
Trade, Protectionists are those who 
wish to protect home industries by 
means of tariffs 

FREE VERSE. See prosody. 

FREEZING MIXTURE is a 
mixture of a number of chemical 
substances which together produce 
a temperature lower than the freez- 
ing point of water, that is 0 deg C 
Such common mixtures are ice and 


salt, ammonium nitrate, sodium 
carbonate and water, sodium sul- 
phate and concentrated spirits of 
salts, solid carbon dioxide (dry ice) 
and ether 

FRENCH ART. See art 
FRENCH EQUATORIAL 
AFRICA is a west African region of 
dense forest with few people and 
poor communications Timber, rub- 
ber, palm oil and ivory are exported 
The capital is Brazzaville on the 
Congo See the m ap o f Africa 
FRENCH IND O-CHINA, terri- 
tory in south-east Asia, produces 


nee, teak and pepper for export, 
and zme, tin ana phosphates are 
mined Politically it is a federation 
consisting of the republic of Viet 
Nam, the protectorates of Cam- 
bodia and Laos, and Cochin China 
Saigon, the capital, and Haiphong 
are the chief ports See map of 

INDO -CHINA 

FRENCH KNOTS m embroidery 
are used for the centres of flower*, 
or background fillings Bring the 
thread through at the spot where 
die knot is to be placed Hold the 
thread taut with the left thumb and 
forefinger, and twist it once or 
twice round the needle (see 1) 



3® 

Making a French knot 


Insert the needle at the point where 
the knot is to be (see 2), and bring 
it out at the position of the second 
knot, holding the thread firmly 
until all of it is pulled through, (3) 
shows the finished appearance of 
the knots 

FRENCH REVOLUTION, 
broke out in 1789 on account of 
heavy taxes, bad harvests, and 
general discontent with the govern- 
ment, encouraged by many writers of 
the day, and by the success of the 
recent American War of indepen- 
dence 

The first act was the storming of 
the Bastille, a prison-fortress m 
Paris (14 July, 1789) Following the 
American example, the French 
Assembly issued a Declaration of 
the Rights of Man (August, 1789) 
Had Louis XVI been a strong, 
wise king he might have weathered 
the storm Unfortunately for him 
he tried to escape from Paris to 
friends over the border (1791) 
This gave his enemies the upper 
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The French Revolution began toith the storming of the Bastille 


hand There were two parties 
among the revolutionaries the 
Girondists, or moderate party, 
wanted reforms, but did not wish 
to harm the king and queen, the 
extreme party, the Jacobins, wished 
to destroy all royalty and nobility 

In 1793, King Louis and his 
queen, Mane Antoinette, were 
executed France became a republic 
A reign of terror followed But the 
revolutionaries began to quarrel 
among themselves, and in 1794, 
Robespierre, the leader of the 
Jacobins, was put to death by the 
guillotine 

Britain and other countries de- 
clared war on France, but without 
pny great success Then in France 
a young soldier, napoleon Bona- 
parte, began his career of conquest 
In 1799 he became First Consul 
and master of France, and the 
revolution was over 


FRENCH WEST AFRICA, the 
largest West African colony, is 
drained m the south by the Niger 
and Senegal rivers, and borders 
in the north on the Sahara Desert 
Senegal is its most important 
province Ground nuts, palm oil 
products and timber are exported 
from Dakar, the capital See map 

of AFRICA 

FREQUENCY. If some event, 
say a pulse of electric current or a 
rise m the atmospheric pressure, 
occurs at regular intervals just as a 
pendulum swings to and fro, than 
the number of tunes the event 
happens in a given time is called 
its frequency The frequency of 
sound waves vanes from a few to 
thousands per second and that of 
electrical waves may be millions per 
second 

FRETWORK. The fretwork out- 
fit should include a hand-frame, 
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•aw blades, drill, rule, compass, 
pincers, H B pencil, sandpaper and 
saper, hammer, screwdriver, 
le, and a cutting board 
Fretsaw This is used for cutting 
out shapes and patterns m thin 
wood As it may often be required 
for use on large pieces of wood, 
it is advisable to have a hand-frame 
with revolving clamps for the saw, 
which can thus be turned when the 
cutting is some distance from the 
outside of the wood 
Setting blades The saw blade is 
fixed into the clamp at the handle 
end first, and the top of the frame 
is slightly pressed while the other 
end of the blade is fixed, it will 
then become taut The teeth of the 
saw point downwards 

Working the saw Only slight 
pressure is required to do the cut- 
ting, wherever possible start cutting 
at some comer When a pointed 
shape is being made, cut beyond the 
point and, making a small circle, 
return to die point and con- 
tinue 

Cutting board This is 
clamped to the table or bench 
The saw blade always works 
in an upright position, up and 
down within the V-shape on 
tbe cutting board, and the 
wood is turned about with 
the free hand while cutting 
the shape If a treadle workmg 
machine is available this cut- 
ting board is unnecessary as 
the machine has its own cut- 
ting plate 

Drill Do not bore holes 
for receiving the blade with 
gimlet or bradawl An Archi- 
medean drill is best The holes 
should not be made on the 
hues of the design, and 
should only be large enough 
to take the blade 
Sandpaper This should be 
rather fine To use it effici- 


ently, wrap it around a flat- 
surfaced block of wood Don’t use 
the sandpaper or glasspaper on 
surfaces without this block, other- 
wise the surface you are workmg on 
will not be level 
File One or two small files of 
various shapes are useful, but must 
be used very carefully It is very 
easy to spoil or break small shapes 
if the file is used too vigorously 
Move the file more along the edges 
than across them, and pay great 
attention to what you are doing 
Patterns These may be traced 
or pasted on the board It is advisa- 
ble to paste the board first, then 
put the dry paper pattern on it, 
press down very quickly and keep 
under pressure until dry This is to 
prevent the pattern from swelling 
or getting out of shape, and to stop 
the board from warping When 
tracing, use a ruler for straight lines, 
and a compass for circles, and you 
will get a better result 



CUTTING BOARD FIXED 


The most important tools for fretwork 




FRIAR, a man who took vows 
similar to those of a monk, but 
went about the world to preach, 
instead of living m seclusion St 
Francis of Assisi and St Dominic 
each founded an order of friars See 

MIDDLE AGES 

FRICTION. When two surfaces 
rub together, then a force called 
friction comes into play and tends 
to stop the motion When the sur- 
faces are both solids, friction may 
be reduced by putting oil between 
them If the lubbing is between a 
solid and a liquid or gas, then 
friction is reduced by making the 
solid surface absolutely smooth In 
nearly all machines a great deal of 
power is lost through faction this 
power is converted into heat and 
wasted in heating up the surround- 
ing air 

• Primitive man used the heat in- 
volved in friction to make fire 

FRIENDS, SOCIETY OF. The 
religious Society of Fnends started 
with the preaching m 1647 of 
George Fox, who spoke of “quaking 
at the word of the Lord ” There- 
upon his followers were nicknamed 
Quakers They believe in the saving 


grace of Christ, and do not believe 
m sacraments. They also believe 
that all war is unchristian They 
have no ordained ministry, but at 
their meetings any member speaks 
when he feels moved to do so by the 
Holy Spirit They are specially 
devoted to social work 
FROG, toad, newt, salamander, 
are vertebrates (backboned ani- 
mals) forming the class amphibia 
They hatch from eggs into tadpoles, 
living in water and breathing by 
gills, and later change to animals 
which breathe partly through their 
skins and partly by means of lungs. 
These are able to live on land, but 
return to water to breed Frog eggs 
form a mass of spawn, the tadpoles 
are gold-speckled Toads’ eggs 
form double ropes of jelly, hatching 
into black tadpoles Crested, com- 
mon and palmate newts lay eggs 
singly under water plant leaves. 
Their tadpoles are fragile and 
transparent with pink gills Sala- 
manders are not wild in Bntam, v 
but European orange and black 
ones are often kept m captivity 
Amphibians are useful to man, as 
they eat flies and slugs as well as 
worms and 
water animals 
Frogs and toads 
catch insects by 
flicking out the 
sticky-tipped 
tongue, which 
grows from the 
front of the 
mouth and points 
down the throat 
when at rest 
Frogs have tiny 
teeth in the 
upper jaw, toads 
none Unhatched 
tadpoles are nour- 
ished on the yolk 
m the eggs, their 
jelly is not food 



Early methods of making fh e by fiction 


342 



but protection After hatching they 
are at first vegetarian, but goon 
change their diet and turn to eating 
small water animals, sometimes in- 
cluding their own companions 
FROST. The cooling of the 
earth's surface to freezing point 
causes the water from the atmos- 
phere, deposited during the cooling, 
to turn to ice-crystals on the ground 
and on vegetation This frozen 
moisture is frost 
FRUIT Considered scientifically, 
a fruit is formed by the ripening of 
an ovary, but many fruits are also 
formed by the ripening of the recep- 
tacle or other neighbouring parts of 
the flower Within it, the fertilized 
ovules form the seeds When these 
are npe, they need to be scattered 
in places suitable for thnr growth. 
The scattering may be caused by 
wind, animals, water, or violent 
bursting of the fruit There is a 
picture showing how this is done in 
the article on seeds 
FRUIT CULTURE When a fruit 
tree is to be planted in your garden, 
be careful to dig a hole big enough 
to enable you to spread the roots 
out Drive a stake in and tie the tree 
to it to give it support and press the 
sod down firmly after you have re- 
placed it Insecure planting is one of 
the mam causes of the loss of young 
fruit trees Spray the trees in winter 
with a tar-od wash to destroy eggs 
of harmful insects, and, just before 
the buds open, with lime sulphur 
to prevent scab When the blossom 
has fallen, spray with nicotine solu- 
tion to destroy apple sawfly and 
codim moth pruning should be 
regularly and carefully earned out 
to encourage healthy growth 
The best manure to give fruit 
trees is well-rotted compost or 
farmyard manure, applied each 
year around the trunk of the tree 
roughly beneath the circle formed 
by the outer branches The good- 



Frog and near relations 


ness from this will soak through to 
the roots See manuring 

Trees should be thinned about 
June, some of the weaker fruit 
being taken off to give the strong 
a chance to develop mto really fine 
specimens In general, remove the 
fruit which points upwards and 
leave that which hangs down The 
former is more likely to fall off 
before it is fully developed 

See compost, grease-banding, 

INSECT PESTS, PROPAGATION 

FUEL is combustible material 
such as coke and coal, petroleum 

and METHY LATED SPIRITS, which 
when burnt gives out useful heat 
energy 

FUEL, HEATING VALUE OF. 
In a laboratory a sample of the 
fuel is burnt in a special apparatus 
and we can calculate as a result 
that a gallon of a certain fuel oil, or 
a pound of a certain coal, gives 
out so many B Th U (British 
Thermal Units) of heat energ\ 
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This figure is called the ca lorifi c or 
heating value of the fuel 

FUGUE, a musical composition 
arranged for several voices or parts 
A melody is given out, and is then 
repeated at another pitch by a 
second voice or instrument (or 
different part of the keyboard) A 
third or even fourth voice may take. 
up the melody until there are three 
or four different strands of music 
running together Many fugues are 
written for the organ See Counter- 
point 

FUMIGATION is the cleansing 
of a building or ship by sealing it 
up and filling the interior with a 
gas poisonous to vermin The gases 
used include sulphur dioxide, and 
vapours from cyanides and formal- 
dehyde 

FUNGUS. Mushrooms, toad- 
stools, moulds, mildews, rusts and 
yeasts are all fungi, members of a 
very large group of lowly plants, a 
number of which are poisonous 
when eaten No fungus can feed as 
normal plants do, since none con- 
tains chlorophyll Fungi absorb 
their food from decaying matter, 
or grow as parasites on living 
plants or animals A typical fungus 
consists of a mass of minute, white, 
branching threads, which form 
reproductive bodies Every toad- 
stool or puffball is the reproductive 
part of one kind of fungus, and 
produces masses of dust-hhe spores 
from its gills or inside it Each 
spore can grow into a new branch- 
ing thread to form another fungus 
Not all are harmful, the yeasts are 
much used by man m brewing and 
baking, and one mould, penicillin, 
has been used with marvellous 
results in medicine 

FURNITURE. Changes in 
furniture may be divided into three 
stages (1) die age of woodcraft, 

* (2) the age of design influenced by 
architecture, and (3) the modem 


age stressing fitness for purpose 

In the 16th century furniture 
developed from the square bo\ 
stool and the chest-bed to chairs, 
couches and tables They were 
made mostly from oak and had 
carved legs In the 17th century — 
the Jacobean period — caning be- 
came more elaborate, and in Charles 
II 's reign the use of walnut was 
introduced with twist-turned legs 
and rails Later, in William and 
Mary’s reign, the legs were scrolled 
and padding (upholstery) was added 
for comfort In Queen Anne’s reign 
we get the distinctive cabriole legs, 
curving out like an anim al’s and 
often with daw feet 

In the middle of the 18th century 
furniture design came under the 
influence of the architects, and we 
had such great names as Chippen- 
dale, with his open-work panels at 
the backs of chairs, Hepplewhite, 
with fine straight legs and shield- 
shaped backs, and Sheraton, who 
designed in walnut and satinwood 
They were influenced by the Adam 
brothers, great architects of the 
period who used delicate ornamen- 
tation such as ovals, medallions, 
shells and vases They introduced 
p am ted furniture, and designed 
houses complete with all then- 
contents m every detail 

During the Victorian era furni- 
ture design deteriorated into a 
clutter of ornament and a mixture 
of styles 

William morris, a poet and 
architect and a great believer in 
handicrafts, tried in the 1860s to 
bring furniture back to the fine 
tradition of the Middle Ages, but 
without much success The machine 
age in furniture was beginning, and 
since then fitness for purpose has 
been the guiding principle in the 
design of furniture, which tends to 
be simple, straightforward and 
plain See pictures on pp 246-248 
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GALILEO (1564-1642) was one 
of the first experimental scientists 
The telescope which he con- 
structed showed him that the 
astronomical ideas of the time were 
incorrect, and his writings to explain 
his theories about the movement of 
planets, particularly his belief that 
the earth travels round the sun, 
and not vice versa, were thought to 
be contrary to the teachings of the 
Church, and led to his trial for 
heresy by the Inquisition 
GALSWORTHY, John (1867- 
1933), novelist and playwright 
Educated at Harrow and Oxford, 
he became a barrister, but practised 
little 

His first published work was 
The Island. Pharisees, but he is best 
known for the Benes of novels on 
the Forsyte family over three 

f enerations, collectively called The 
'orsyte Saga, and A Modem 
Comedy The whole senes appeared 
between 1906 and 1928, and gives 
a picture of a well-to-do middle- 
class family and how changing 
society affected it 

Galsworthy’s plays usually pre- 
sented a social problem The best 
known are Strife, the theme of 
which is an industrial dispute, 
Justice , a cnticism of the prison 
system, and The Skin Game, in 
which the standards of an old- 
established family and one newly 
nch come into conflict 
GALVANOMETER (galvo), a 
current detector, usually very sensi- 
tive and delicate There are seteral 
types, but the moving magnet type 
is easy to understand and make 
A coil of wire joins the two ter- 
minals, and through it passes the 
current to be detected and measured 
This coil is made into a magnet by 


the current, and therefore the small 
magnet which is in the centre of the 
coil tries to turn at right angles, but 
is held back by a control magnet 
The bigger the current, the more 
the magnet and the pointer joined 
to it will turn 

Such a galvo will, if carefully 
constructed, detect a thousandth 
part of an ampere 

GAMBIA is a British protec- 
torate in West Africa extending 
along both banks of the Gambia 
River, the chief means of communi- 
cation Ground nuts and palm od 
are exported from Bathurst, the 
capital See map of Africa 

GANYMEDE, in classical 
mythology, is a beautiful Greek 
youth who was earned off by 
Jupiter’s eagle to become cup- 
bearer to the gods on Olympus, m 
place of Hebe, the goddess of 
youth, who mamed Hercules 
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GARDENING. Gardens were 
cultivated in India and China 
thousands of years ago, and there 
is proof of the existence of gardens 
in ancient Egypt, Assyria, Babylon, 
and Greece in the distant ages 
when those nations were mighty 
The Romans were famed for the 
beauty of their gardens and parks, 
and introduced the art of gardening 
into Britain, teaching the Britons 
how to grow fruit and vegetables 
previously unknown to them. 

A new garden should be begun 
quite simply with only a small 
number of plants, and should be 
added to as knowledge and experi- 
ence increase See herbaceous 
BORDER, LANDSCAPE GARDENING, 
LAWN 

Digging and trenching virgin soil 
is hard work, but these operations 
are necessary before the soil can be 
brought into a fit condition to 
receive the plants Seed should be 
bought from a reliable source It 
should be fresh Vegetable crops 
should be grown in different parts 



of the garden in succeeding years 
m order to get the best results, and 
the soil should be enriched by 
MANURING INSECT PESTS lurk U1 the 
ground and above it ready to feed 
on the young plants and prevent 
them from reaching maturity If 
plants are to grow up healthy and 
sturdy, they muBt have sun, air and 
water, and must also be kept free 
of WEEDS 

See also allotment gardening, 

DIGGING, DOUBLE DIGGING, FER- 
TILIZERS, rLOWER GARDEN, FRUIT 
CULTURE, PROPAGATION, ROTATION 
Or CROPS, SEED 

GARDENING TOOLS should 
be of a size that the young gardener 
can handle comfortably The chief 
work for spade and fork is the 
digging and turning over of the 
ground during the winter montfis, 
though a constant use will be found 
for both all the year round The 
Dutch hoe is probably the most 
useful tool in the garden and it 
should be used throughout the 
growing season to keep down 
weeds, let air into the soil and keep 
it moist A rake is necessary for 
smoothing the soil surface prior to 
sowing, and a small handfork'and 
trowel are convenient to handle 
when transplanting or thinning 
out young plants A good strong 
line attached to steel or wooden 
pegs simplifies the sowing of seeds 
in straight rows, and a watering can 
with a detachable rose permits either 
concentrated watering through the 
spout or sprinkling through the 
rose 

All tools should be kept clean 
and sharp After use the soil should 
be scraped or washed off and the 
blades and prongs rubbed with an 
oily rag 

See ALLOTMENT GARDENING and 
GARDENING 

GARRICK, David (1717-1779), 
was a pupil and friend of Dr. 
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Johnson, whom he accompanied 
from Lichfield to London 
He eventually became the greatest 
actor of his age, a leading light m 



Gamck, 13th-century actor 


Johnson’s circle, and is buried in 
Westminster Abbey 
GARTER STITCH. See knit- 


ting 

GAS is the state of matter in 
which the molecules are so free to 
move that they will always seek to 
fill the space in which the gas is 
contained See kinetic theory of 
gases Generally speaking, a gas is 
formed by raising the temperature 
of, or reducing the pressure on, a 
liquid 

See also coal gas 

GAS MANTLE, a small fragile 
net of combustible thread which 
has been soaked in salts of thorium 
and cerium When the mantle has 
been placed in position at the end 


of a gas jet and the thread burnt 
off, all that remains is a delicate 


off, all that remains is a delicate 
skeleton of the oxides of the two 
metals This glows brightly when 
the gas is lit See lamp 


GATHERS. The material to be 
gathered should be twice the width 
required when finished Beginning 
with a back stitch, run along a 
crease about J inch from the edge, 
on the right side of the material to 
be gathered (see 1) Pull up the 
gathers, and wind the end of the 
thread round a pm placed vertically 
at the end of the row (see 2) 
Stroke the gathers even with the 
eye of a fine darning needle, begin- 
ning at the left-hand side Unwind 
the thread and let out the gathers 
to the length of the band mto 
which they are to fit, and which 
has been divided equally mto four 
Secure the quarters m position 
with pins put m vertically (see 3) 
Set the gathers m with setting-m 
stitch (see 4) to do this, begin as 
for hemming, then take up the edge 
of a gather dose to the band with 
the needle parallel with the band, 
turn the needle round so that it is 
almost vertical, and take up the 
edge of the band This turn of the 
needle lifts up each gather On the 
wrong side use setting-in stitch to 

fUf 


1 

How to make gathen 

fix into position These stitches, 
however, should not be taken 
through to the right side of the 
material or the y will pull the band 
GAVOTTE, a dance starting on 
the third beat of a four-pulse 





l 
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measure, often added to the dances 
which make up a suite 

GELATINE is a protein ex- 
tracted from bones with hot water 
Its solution sets when cool It is 
used when purified as the basis for 
edible jelly In its less pure forms 
it is used for size and ordinary 
GLUE 

GENERATOR, a machine which 
generates electricity In a direct 
current generator, a rotor consisting 
of coils wound on an armature of 



Direct current generator 


soft iron rotates m a powerful 
magnetic field set up between 
stationary magnets, the stator. The 
current from the coils is led to a 
commutator where it is picked up 
by fixed carbon or copper brushes 
and taken to outside terminals 
Some of this current is tapped off 
to magnetize the mam field magnets 
between the poles of which the 
armature and coils rotate 

In an alternating current genera- 
tor, called an alternator, it is the 
magnets which revolve and form 
the rotor, while the armature 
remains still and so forms the 
stator 

Generators are driven by steam 
engine, oil engine, or by water- 
power See HYDRO-ELECTRICITY. 


Thus a generator is a means of 
converting mechanical energy into 
electrical energy See electro- 
magnetism 

GEOGRAPHY is the study of 
the earth’s surface, the relation- 
ships between its land, water, air, 
lants, animals and people Special 
ranches include human, physical, 
plant, animal, economic, historical, 
mathematical, regional and political 
geography 

GEOLOGY is the science which 
deals with the structure of the globe 
and the substances which compose 
it See rock 

GEOMETRY deals with lines, 
angles, and various figures circle, 
triangle, square, etc We begin by 
assuming certain facts to be self- 
evident truths, and then use these 
facts to prove other facts The facts 
we prove are called propositions, 
and general conclusions are theo- 
rems Here are some important 
propositions 

Cong) uent triangles Two triangles 
are congruent when one fits exactly 
over the other The sides of one 
equal the sides of the other, the 
e angles of one equal the angles of the 



other The triangles ABC and DEF 
are congruent AB — DE, AC — 
DF , BC — EF Angle A — angle 
D, angle B = angle E, angle C = 
angle F Area ABC = area DEF 

Two triangles are congruent: 

(1) when two sides and the 
included angle of one equal two 
sides and the included angle of the 
other, eg AB = DE, BC — EF, 
angle B = angle E, 

(2) when the three sides of one 
equal the three sides of the other, 
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e.g AB = DE, AC ~DF,BC~ 

& 

(3) when one side and two angles 
of one equal one side and two angles 
of the other, the situation of the side 
with respect to the angles being the 
same, eg when BC — EF, angle 
B « angle E, angle C = angle F, or 
when AB = DE, angle A = angle 
D , angle C « angle F 

(4) There is a fourth case when 
we have two sides of one equal to 
two sides of the other and one 
angle, not the included angle, equal, 



e.g AB = DE, BC *= EF, angle 
C = angle F This is called die 
“ambiguous case,” because it is 
possible to have two different 
triangles which fulfil these condi- 
tions We can have FD or FG for 
the third side, because either ED or 
EG is equal to BA 

As an example of the use of con- 
gruent mangles, ABC is an iso- 
sceles triangle (see triangle) with 
AB = AC Find 
D, the mid-point 
of BC, BD - 
DC Join AD, and 
we have the two 
triangles ABD, 

ACD AB s 
AC, BD - DC, 

AD is common to 
both triangles 
Hence the mangles are congruent 
The base angles, B and C, are equal 
Angle BAD — angle CAD, so AD 
bisects angle BAC Angle ADB => 
*ngle ADC, so these are right 
angles 

Stmtlar triangles have only their 
angles equal to one another Tri- 


angles ABC, DBF are similar 



AB AC BC 


In the next triangle D is the mid- 
point of AB, and EofAC Triangle 


A 



ADE M similar to ABC Angle 
ADR » angle ABC and angle ABD 
=* angle ACB ( see parallels) 
Also DE is parallel to BC and equal 
to half BC F is the mid-pomt of 
BC, so EF a parallel to AB and 
equal to half of AB, DF is parallel 
to AC and equal to half of AC 
The angles marked a are equal, so 
are those marked b, and those 
marked c. 

Circles AB and CD are two 
chords intersecting $t O. See cir- 
cle Triangles 
OAC and 
ODB are 
similar OA 
OB (the rect- 
angle having 
sides equal to 
OA and OB) ^ 

is equal in area to OC OD (the 
rectangle having sides equal to OC 
and OD) Check this by drawing 
two chords and measuring the 
sides, and then multiplying 
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Here is a 
special case of 
the last pro- 
position AB 
is a diameter, 
and CD is a 
chord at right 
angles to it, 

OC = OD 

AO OB = OC OD = OC *. 

This dia- 
gram is half the 
previous one, 
turned round, 
it is useful to 
remember the equation m the 
following form: 

AO OB — OC *. This would 
apply if ABC were a triangle with 
a right angle at C and CO perpen- 
dicular to AB 

P is a point outside a circle PO 
is the tangent from P, touching the 




circle at O PB % PD , PF are 
secants cutting the circle at A , B, 
C, D, E, F. 

PO* *= PA PB dn PC PD 
<== PE. PF 
Here is an 
interesting 
proposition 
about the angle 
between a 
chord BA and 
the tangent 
AC at the 
point where 



the chord meets the circumference 
This angle BAC is equal to the 
angles m the segment ADEB 
Angle BAC = angle BDA = 
angle BE A ** any other angle m the 
segment 

GEORGE, St, the patron saint 
of England, is said to have been a 
native of Cappadocia (Asia Minor), 
of noble birth, and a soldier in the 
Roman Army, and when the Em- 
peror Diocletian began a persecu- 
tion of Christiana, George boldly 
rebuked him, and confessed him- 
self a Christian It is said that the 
Emperor ordered him to be tor- 
tured and martyred at Lydda, in 
Palestine, on 23rd April, 303. The 
shrine of St. George at Lydda was 
a place of pilgrimage to the 
crusaders, and his fame was recog- 
nized by the Moslems The story 
of St George and the Dragon is 
mentioned m the Golden Legend, 
which tells how he slew the dragon, 
discarded his knight’s habit, and 
gave all he had to the poor and 
devoted himself to preaching 
Christianity. 

St George’s Day, 23rd April, 
first became a national festival in 
1222, and in the reign of Edward 
III St George became the patron 
saint of England 

GEORGE I (reigned 1714-1727) 
was a German prince, and grand- 
son of James I He became Elector 
of Hanover m 1698. He was the 
nearest Protestant m line of succes- 
sion to the British crown at the 
death of Queen Anne. During his 
reign Robert Walpole became what 
may be regarded as the first Prune 
Minister Other events were the 
Jacobite rising of 1715 in favour of 
the exiled Stuarts, and the South 
Sea Bubble (1720), a financial 
swindle which ruined thousands 

GEORGE II (reigned 1727-1760) 
was a brave soldier, and headed the 
British troops at the Battle of 
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Dettmgen His reign saw the 
foundations of British power laid 
in India by the work of clue, and 
m Canada, Wolfe's victory at 
Quebec won tins great Dominion in 
North America Another event of 
the reign was the Jacobite Rebellion 
of *45, when Bonnie Pnnee Charlie 
made a daring attempt to recover 
the Crown his grandfather had lost 
In this reign the great industrial 
revolution — the age of steam and 
of factories — was fast dc\ eloping 

GEORGE III (reigned 1760-1820) 
had one of the longest reigns in 
British history He was the grand- 
son of Gcoige II, his father had 
died in 1751 Unlike George I and 
George II, he was bom and 
educated m England, and because 
of his interest in farming he was 
often called 'Tarmcr George ” 

The reign of George III is of 
great importance It saw the war of 
independence of the United 
States, the TRENCH RE\OI UTJON, the 
completion of the winning of 
Canada, and the growth of British 
power m India under the Goier- 
nore-Gcncral Warren Hastings, 
Cornwallis and \\ cllcslcy The voy- 
ages of Captain Cook to the South 
Sea (176S-1779) opened the way for 
future British colonies in Australia 
and New Zealand 

The Napoleonic wan raged in 
Western Europe and Wellington 
held on in the Peninsula (Spain and 
Portugal) nelson won his great 
naval victories, defeated Napoleon's 
navy off the Nile (179S), and was 
killed in his last famous victory off 
Cape Trafalgar (1805) which saved 
Britain from invasion Wellington 
finally defeated napoleon at Water- 
loo (1815) 

At home great changes were 
taking place through the Agri- 
cultural and INDUSTRIAL REVOLUT- 
tions The invention of new 
machines for spinning and weaving, 


and the use of steam to drive 
machinery destroyed cottage in- 
dustries, and led to the setting up 
of many new factories and the rapid 
growth of towns and slums The 
enclosure and hedging of land (to 
replace the old open and hedgeless 
field-strips) robbed many cottagers 
of their bit of land and the nght to 
graze animals on the common But 
farming impro\ ed, and the growing 
of turnips and other “roots” made 
possible the feeding of cattle in 
winter to provide fresh, instead of 
salted, meat The Com Laws (1815) 
prevented the importation of foreign 
com until English wheat reached a 
high price, this made bread dear, 
and caused much discontent 

During the later years of his life, 
George III suffered from attacks of 
insanity, and his eldest 6on, George, 
Prince of Wales, was appointed 
Regent in 1811 

GEORGE IV (reigned 1820- 
1830), eldest son of George III, 
succeeded his father m 1820, after 
being Pnnee Regent for nearly ten 
years He was very extravagant, and 
unpopular with his subjects He 
died in 1830, and was succeeded by 
his brother William IV 

GEORGE V (reigned 1910-1936), 
the son of King Edward VII, 
served in the Royal Navy from 1879 
until 1892 He married Princess 
I\1 ary of Tcck, and was made Duke 
of York The Duke and Duchess 
visited Australia, South Africa, and 
Canada in 1901 In June, 1910, his 
father Edward VII died, and he 
became Jung as George V The 
following year he visited India, the 
first reigning sovereign to do so 
During the First World War, he 
often visited the Western Front 

In 1935, King George and Queen 
Mary celebrated their Silver Jubilee 
— twenty-five years as King and 
Queen King George V died the 
following year, much beloved by r 
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Map of former Germany, showing parts now controlled by Poland and Russia 


his people throughout the whole Oder and Weser On the northern 
world plain, heaths and pine plantations 

GEORGE VI, the second son of alternate with cattle pastures and 
George V, succeeded to the throne fields Rye, oats, wheat and potatoes 
in 1936 on the abdication of his are the chief crops In south-west 
brother, Edward vm He had Germany fertile plains alternate 
married, m 1923, Lady Elizabeth with forest including the famous 
Bowes-Lyon During the Second Black Forest, on the Rhine near 
World War, he visited his troops in the Moselle are vineyards, cereals 
Africa, and set a magnificent and tobacco are cultivated and other 
example to his people by his fruits are also grown The Rhine 
courage, faith and hard work valley is the most populous part, 
throughout the war He has two and has several busy nver ports, 
daughters, Princess Elizabeth, the such as Mannheim, Cologne and 
elder, married to the Duke of Dusseldorf The Ruhr area is a 
Edinburgh, and Princess Margaret region of coalfields and heavy 
GERMANY consists of a broad industry, and has many important 
northern plain, rising through fores- towns, including the iron and steel 
ted plateaus in the south to towns of Cologne, Essen and Dort- 
mountains at the Swiss and Austrian mund Textiles are made in the 
borders It is drained northward by Ruhr and in the Saxony coalfield 
four great rivers, the Rhine, Elbe, region farther south, the chief 
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towns in this area are Munich, 
Nuremberg and Dresden Other 
important towns are Frankfurt-on- 
Mnin , m the Rhineland, Leipzig, at 
the eastern end of the plateau, and 
Berlin, the -capital, which lies in the 
middle of the northern plain Coal 
is also mined in Silesia The chief 
ports are Hamburg, Bremen and 
Emden, near the mouths of the 
Elbe, Weser and Ems, on the North 
Sea 

History For a thousand years 
(from Charlemagne to Bismarck) 
Germany was not a united natron, 
but a mass of small states, duchies, 
etc She (with Italy) was the last 
of the great nations to be bom The 
German Empire in the modem 
sense was proclaimed m 1871, at 
the close of the Franco-Prussian 
War, by the Prussian statesman, 
Prince Bismarck, who became the 
Imperial Chancellor The Bung of 
Prussia became the first Ge rman 
Emperor as William I he was a 
member of the Hohenzollem family 
which came to the fore after the 
Middle Ages The kingdoms of 
Saxony, Bavaria and Wtirttemberg, 
and several grand duchies were 
muted with Prussia m the Empire 

After his defeat m the first 
world war, William n, the third 
German Emperor, abdicated and 
retired to Holland, and Germany for 
a short time became a republic 
Germany’s defeat and the severe 
terms of the Peace Treaty, together 
with unemployment, discontent and 
bad management led to unrest, and 
the National Socialist Party (the 
Nazis) was formed under the leader- 
ship of Adolf Hitler He became 
Chancellor of Germany, antf on the 
death of President von Hmdenburg 
he became supreme ruler with 
the title of Fuhrer (Leader) Ger- 
many and Italy formed an alliance, 
known as the Berhn-Rome Axis, 
they were later joined by Japan in 


an Anti-Conuntem pact directed 
against communism Austria was 
annexed m 1938, and German 
troops marched into Czechoslo- 
vakia m 1939 

In September, 1939, the Germans 
entered Poland, and the second 
world war began Hitler became 
master of most of Western Europe 
— except Britain, which stood out 
alone against him m that critical 
year of 1940-1941, during which 
was fought the air Battle of Bntam 
The war ended with the complete 
defeat of Germany in 1945 through 
the effortB of British, American, 
Russian and French troops 

GERMINATION is the develop- 
ment of a seed and its growth mto 
a SEEDLING To germinate, a seed 



Seed germmaUng mto a seedling 

must have sufficient moisture and 
air and warmth Water must be 
absorbed till the seed’s weight is 
often doubled Then the young root 
(radicle) is pushed out through the 
seed-coat (testa) It growB down- 
wards, and the young shoot 
(plumule) next begins to grow up- 
wards towards light Seed-leaves 
(cotyledons) may remain under- 
ground with the food-store, eg 
broad bean, or grow upwards with 
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the plumule, e g cress The root 
hairs seek food and moisture m the 
soil for the plant If seeds are ger- 
minated in boxes in a cold frame 
or a greenhouse, a seed compost 
should be used to help rapid 
germination The tiny shoot has to 
force its way through the sod to 
find the light, and it should be 
helped and never hindered m this 
task 

GEYSERS, common where vol- 
canic activity is decreasing in 
strength, are caused by water 
accumulating in deep cracks and 
being converted into steam by the 
great heat underground The steam 
suddenly expanding blows up 
through the crevices, bearing heated 
water with it Geysers occur in 
Iceland, the North Island of New 
Zealand, and the Yellowstone 
National Park in America 

GIBBON- See ape 

GIBRALTAR, captured by 
England in 1704, is a small 
promontory of fortified rock com- 
manding the Mediterranean at the 
south-west tip of Spam It is only 
three miles long and less than a 
mile wide, but it contains a town 
and has a huge harbour of great 
naval value 

See the map of the eberian 

PENINSULA 

GIGUE. See suite 
GILBERT AND SULLIVAN. 
W S Gilbert (1836-1911) and 
Arthur Sullivan (1842-1900) were 
author and composer respectively 
of a senes of comic operas with 
humorous verses set to light music 
Among the most celebrated are 
The Mikado , H M S Pinafore, The 
Ptrates of Penzance, and The Yeo- 
men of the Guaid The operas have 
all achieved world-wide populanty, 
and are constantly being revived 

GILL. Aquatic animals (l e living 
m water) generally breathe their 
oxygen dissolved in water Gills are 


outgrowths of thin skin through 
which the blood circulates, taking 
up pxygen and giving out carbon 
dioxide, as it does in the lungs of 



These all breathe through gills 


land animals Fish gills grow from 
bony gill-bars, between which water 
passes from the mouth They are 
protected by a bony gill-cover 
Tadpoles grow branched gills float- 
ing out into the water, which are 
usually replaced later by fish-hke 
internal gills Many aquatic insect 
larvae like caddises and may-flies, 
many marine molluscs and worms, 
besides crabs, lobsters and their 
relations, depend on gills for 
breathing 

See al so fi sh, frog and mollusc 

GIRAFFE. See hoofed mam- 
mals. 

GIRDER. A simple beam laid 
between two walls or posts will 
support a certain amount of weight 
on top of it If the beam, however, 
can be made fighter without reduc- 
ing its strength, it is much more 
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useful than before A girder is 
like a beam with the parts which 
are not carrying much of the load 
removed It has been reduced 
greatly in weight but not much in 
strength Small girders are rolled 
out of solid billets or bars of metal 
See metal (fabrication of) But 
larger ones are built up by riveting 
together plates or strips and angle 
steel 

GIRL GUIDES. Girls between 
the ages of eight and twenty-one 
can join the Guide Movement as 
Brownies, Guides or Rangere The 
Gmde Movement for girls was a 
natural development of scouting 
for boys started by Baden Powell 

Guide companies consist of about 
twenty to thirty girls, divided into 
patrols of six with an elected 
leader, they have weekly meetings 
and aim to camp at least once every 
year Guides work for tests and 
proficiency badges covering many 
activities, and find fun and adven- 
ture in undertaking “to do a good 
turn to someone at least once every 
day” See page 511 where the 
Guide’s uniform is compared with 
the Sco ut’s ( 

GLACIER, a slaw-moving over 
of ice When snow accumulates to 
a great thickness, the pressure turns 
die lower layers into ice which is 
inch by inch pushed out in wide 
tongues or glaciers The glacier may 
carve a new valley, or creep along 
an old river valley Stones and 
debris eroded by first and ram (see 
erosion) collect on the edges of 
the glacier, forming ridges called 
lateral moraines A medial moraine 
is formed when two glaciers meet 
and their lateral moraines join On 
reaching wanner regions, the end 
of the glacier melts and the rock 
material is deposited as a terminal 
moraine If a glacier reaches the 
sea, masses of ice break off and 
float away as icebergs 



Gladstone, Victorian statesman 


GLADSTONE, William Ewart 
(1809-1898), an outstanding states- 
man of the 19th century He was 
the son of a Liveipool merchant, 
and entered the House of Com- 
mons as Conservative Member for 
Newark in 1832 Later he became 
a Liberal He was four times Prime 
Minister He is chiefly remembered 
for his attempts to give Home Rule 
to Ireland His great political 
opponent was dikraeli He retired 
into private life m 1894 
GLAND, usually a group of 
cells which give out a substance 
of use to the body Some glandB 
are single cells set in the skin, 
others are made up of many cells, 
and may form large structures such 
as the liver Some glands, like 
sweat glands (see skin) and salivary 
glands (see digestion), pour their 
secreted substances through ducts 
Others pass secretions directly into 
the blood, which carries them to 
the appropriate places Such duct- 
less glands include the pituitary, 
controlling growth and the onset 
of maturity, the thyroid, control- 
ling development, and certain cells 
in file pancreas which form insulin 
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One glider ts about to be launched while another soars above 


GLASS is a solid transparent 
substance made by fusing together 
sand, lime and soda Articles of 
glass are made by blowing, rolling 
and casting the mixture whilst it 
is hot and plastic. 

GLENDOWER, Owen See 

HENRY IV and HENRY V. 

GLIDER, an engmeless aero- 
plane In order to rise from the 
ground a glider must either be 
towed by a powered plane or thrown 
off at a high speed with a catapult. 
If the glider can get into a rising 
current of air, then it will maintain 
and even gam height Skilful pilots 
have in this way remained in the 
air for long hours, risen to heights 
of thousands of feet, and flown 
hundreds of miles One or even 
several gliders can be towed in line 
behind an aeroplane, enabling a 
glider tram to deliver a cargo much 
greater than that which a single 
aeroplane can lift 
GLOVES, TO MEND. Chamois 
or leather gloves — for a straight tear, 


work buttonhole stitch along 
each edge of the tear and join the 
buttonholing by sewing the knots 
carefully together For round holes, 
beginning from the edge work 
buttonhole stitch round and round 
until the hole is filled The neatness 


The way to mend gloves 

of this mend depends on taking tip 
each loop m the previous row. 
Knitted gloves — thin places and 
small holes should be darned. If the 
fingers of hand-knitted gloves be- 
come worn, the weak part may be 
cut away and the stitches put on 
three needles and the finger re- 
kmtted. Fabric gloves — dun places 




and small holes should be darned 
on the wrong side See darning 

and KNITTING 

GLOW-WORM. See beetle 

GLUCOSE is a type of sugar 
found in honey and fruits, and much 
used in making jam and confec- 
tionery 

GLUE is a strong adhesive usually 
of crude gelatine and applied to 
wooden and other surfaces to be 
joined Other forms of glue can be 
made from starchy or sugary 
materials, from dissolved cell ulose 
or from casern, which is a milk 
product 

GLYCERINE is a sweet, syrupy, 
organic liquid, the basis of all 
fats and oils and a by-product 
of soap manufacture It is used in 
medicine and the manufacture of 
cosmetics and explosives 

GNAT. See fly 

GOD. From the most ancient 
times men have tried to explain the 
universe by believing that it was 
created by supernatural beings — 
“the gods ” The Jewish conception 
of a single, universal and all- 
powerful God is comparatively 
modem At first even the Jews 
believed that every nation had a 
different God, and that God did 
not mind how people behaved and 
what they thought, provided they 
offered sacrifice But such prophets 
of Israel as isaiah and Amos taught 
that there was only one God, who 
ruled all nations, and was holy, 
wanting men to serve Him with 
all their hearts jesus, the founder 
of Christianity, taught that tins 
God is the Father who creates, and 
loves all men He taught this by 
His stones and miracles , still more, 
in Christian belief, by His way of 
life and by laying down His life for 
all men 

GOETHE, Johann Wolfgang von 
(1749-1832), Germany’s greatest 
literary figure, poet, dramatist and 


novelist, influenced in turn by the 
romantic and classic spirit, his 
greatest work was the dramatic 
poem Faust A man of broad genius, 
he was a minister of state to the 
Prince of Weimar and scientific 
discoverer m botany, optics and 
anatomy 

GOLD is a yellow metallic ele- 
ment, so malleable that it can be 
beaten into fine leaves through 
which light will pass It is not easily 
corroded or attacked by chemicals, 
and is therefore sometimes used for 
tooth fillings Alloyed with other 
metals to harden it, it is used for 
jewellery 

GOLD COAST, a West African 
British colony, forest in the south 
and savannah in the north Cocoa, 
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manganese, gold, nut oil, timber 
and diamo nds are produced in the 
south The chief towns are Accra, 
the capital, Kumasi, the cocoa 
centre, and the port of Takoradi 
See map of Africa 
GOLDEN FLEECE, m classical 
mythology the fleece of the ram 
which carried off to safety two 
children, Phnxus and Helle, whom 
their step-mother wished to sacrifice 
Helle fell into the sea (now called 
the Hellespont) but Phnxus arrived 
in safety at Colchis The ram was 
sacrificed and its fleece hung on an 
oak tree in the wood of Mars To 
fetch this fleece home to Greece 
was the purpose of the famous 
voyage of the argonauts 
GOLDSMITH, Oliver (1730- 
1774), was a feckless but charming 
Irish ne’er-do-well who, having 
failed to earn a living by a dozen 
jobs, including begging his way 
round Europe with a flute, made 
good as a hack-wnter soon to be 
essayist, novelist, poet and dra- 
matist He became, too, a friend 
of Dr Johnson who provided his 
epitaph-— “He adorned whatever he 
touched ” Goldsmith’s single novel, 
The Viccn of Wakefield, netted him 
£60 which saved him from a debtor’s 
prison It has never ceased to sell 
since 1766 The Deserted Village, 
his best-known poem, gives a pic- 
ture of the wholesale emigration 
from Ireland It is as a richly 
comic dramatist, however, that he 
won widest fame The Good- 
natm'd Man was a moderate suc- 
cess She Stoops to Conquer has 
remained a classic of the theatre 
GOLF, a hall game played on a 
large outdoor couise by one or 
several players, usually not more 
than four The game is played with 
a little white ball having a rubber 
core with gutta-percha casing, 
which is bit with clubs which vary 
in shape for different shots, e g a 


drrver is used for long-distance 
shots, an iron for medium shots, 
and a putter for puttmg the ball 
finall y into the hole To start, 
each player places his ball on a 
mound of sand or a wooden peg 
(the tee) and drives the ball as far 
as he can, trying to keep the ball 
m the fatnoay of short grass and 
not get it into the rough, where h 
may get lost (which means a stroke 
forfeited), or be difficult to get out 
There are other hazards such as 
hunkers (natural or artificial obsta- 
cles — sandpits, banks of earth, etc ), 
or clumps of trees, ponds, streams, 
etc The 4^-mch diameter hole 
into which the ball is to be putted 
is in the middle of a little smooth 
lawn, the green ; the player who 
holes the ball with the smallest 
number of strokes wins that hole 
The player winning the most holes 
wins the game The length of a 
hole, i e from tee to green, vanes 
between 100 and 600 yards, and 
even more A course has either nine 
or eighteen holes Sometimes it is 
the total number of strokes taken 
for the whole course of eighteen 
holes which is reckoned as a 
player’s score, the player taking the 
least number of strokes winning 
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Death of Gordon m Khartum during the revolt led by the Mahdi 


Clock golf is a game of putting, 
which can be played on any lawn 
Metal numbers, one to twelve, are 
placed at regular intervals on the 
circumference of a large circle 
around a hole at or near the centre, 
which ib made by inserting a tan 
or flower pot flush with the ground 
The ball is then placed beside each 
number m turn, and putted into 
the hole, the player needing the 
fewest st rokes winning 
GOODWILL is the value of a 
firm’s name, reputation, and con- 
nections A business with a long 
tradition of good service will value 
its goodwill highly Its name will 
be its best advertisement If such 
a business is bought, die buyer will 
have to pay for this goodwill 
GOOSE. See dock 
GORDON, Charles (1833-1885), 
“Chinese Gordon,” was a famous 
British soldier and administrator 


He took part in the Crimean War 
(1855) In I860 he went to China, 
and led a Chinese army, officered 
by British and Americans, against 
some rebels He recovered Nanking 
and crushed the rebels 

In 1873 Gordon took an appoint- 
ment under the Khedive of Egypt, 
to open up the vast regions of the 
equatorial Nile, where he tried to 
bnng the slave trade to an end 
He was Governor of the Sudan 
from 1877 to 1880 Four years later 
Gordon returned to the Sudan 
where a revolt had broken out 
among the desert tribes, led by a 
wild prophet known as die Mahdi 
Gordon reached Khartum, where 
he was surrounded and besieged 
Five months later a relief force was 
Bent oat from England, but the 
navigation of the Nile was difficult 
and dangerous, and two dayB before 
the force readied Khartum, the 
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city had been captured by the rebels, 
and Gordon put to death (1885) 
GORGONS in classical myth- 
ology are three terrible female 
monsters with serpents on their 
heads instead of hair, who turned 
all they looked upon mto stone 
One of them. Medusa, was slam by 
the Greek hero PERSEUS 
GOSPEL means “good news ” 
The followers of Christ started to 
tell the news of how Christ came 
to save all men, so the first four 
books of the new testament are 
called the Gospels 
GOVERNOR. When a motor car 
comes to a hill and the load on the 
engine gets greater, the driver 
pushes the accelerator to give the 
engine more petrol and power, thus 
maintaining the speed In big 
engines, in which an alteration of 
speed may be undesirable or even 
dangerous, the increase or decrease 
m power necessary to maintaur'even 



speed is controlled by means of an 
automatic governor This device 
operates so that any drop in speed 
allows the engine more steam or 
petrol, and any increase m speed 
cuts it down 

A simple governor is shown m- 
the illustration as the speed in- 
creases the governor balls, driven 
by the spindle from the mam shaft 
of the engine, spm further outwards 
and upwards A collar which slides 
on the spmdie also rises This 
causes a rod to be pushed down, 
and as this rod operates a throttle 
valve in the steam pipe, the steam 
supply to the engine is reduced and 
the speed thereby slowed down 

GRAFTING is the operation m 
gardening whereby twigs or shoots 
of one tree are fixed to another 
tree in order to propagate better 
varieties of fruit quickly The 
twig (of apple or pear, etc.) to be 
grafted on is called a scion, the 
tree on to which it is to be grafted 
is known as a stock Grafting is 
usually earned out in March when 
the sap is beginning to rise A 
notch is cut in the stock and the 
scion is shaped to fit neatly mto 
it, the two are then joined together 
and secured m position with raffia 
The exposed surfaces are sealed 
with a covering of grafting wax to 
keep out air, and to prevent any 
possible disease attacking the joint 
This is cleft grafting , other methods 
are whip and tongue grafting and 
crown grafting See budding 

GRAMMAR deals with the 
work that words do when they are 
used in a sentence, the changes 
they undergo to show change of 
meaning, and their proper arrange- 
ment 

The sentence (see syntax) is the 
foundation of all speech and writing 
It is a group of words which makes 
complete sense, such as a statement, 
a question, a wish or an exclama- 
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Steps m cleft grafting 


tion Sometimes part of the sen- 
tence may be understood to be 
there, even if not actually expressed 
For example, if asked, "Will you 
come out?” you might reply, 
“Yes ” Your reply is grammatically 
incomplete, but your meaning, 
“Yes, I will come out,” is under- 
stood 

A phrase differs from a sentence 
in not making complete sense Just 
to say “in half an hour” — a phrase 
— would not, by itself, convey full 
sense 

Analysis There are two parts in 
a sentence the subject, the word or 
words which name what is sp6ken 
about, and the predicate, which 
tells you what is said about the 
subject The subject usually comes 
first, but not always If you say, 
“The cow jumped over the moon” 


subject “the cow,” predicate 
“jumped over the moon” This 
could be written, “Over the moon 
the cow jumped,” but “the cow” 
would still be the subject This 
breaking up of a sentence into its 
different parts is called analysis In 
a detailed analysis, subject and 
predicate are further sub-divided 

Parts of speech The words form- 
ing a sentence do different lands of 
work They are grouped into parts 
of speech according to the work 
they do, but as the same word may 
do different things m English, it is 
impossible to decide what part of 
speech it is until it has been studied 
in a sentence 

There are eight parts of speech 
in English noun, adjective, pro- 
noun, verb, adverb, preposition, 
conjunction, and inteijection 

(1) A noun is the name of any- 
thing For example The bird sang 
Mary was dancing Life is sweet 

(2) An adjective limits, or makes 
more exact, the meaning of a noun 
For example I have a new bicycle 
Many hands make light work 

(3) A pronoun is a word used 
instead of a noun For example, 
instead of The customer gave 
the cashier a shilling, you could 
have * She gave him a shilling 

(4) A verb asserts or states some- 
thing, and unless a sentence in- 
cludes a verb it is not possible for 
a speaker to be clearly understood 
Therefore it is the most important 
of all the parts of speech For 
example The aeroplane flew across 
the sky The verb flea tells what 
ne aeroplane did 

If the verb shows that an action 
is confined to the doer of the action, 
and does not affect anything else, 
then the verb is intransitive For 
example The cat jumped If the 
verb shows an action as affecting 
something or somebody else, then 
the verb is transitive For example* 
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The cat scratched the dog Here the 
action of scratching affects the dog 
The person or thing affected by the 
action is the object of the transitive 
verb: in the example dog is the 
object of scratched A person or 
thing may be indirectly affected by 
an action, and becomes the mdarect 
object of the verb I gave him the 
book. The transitive verb “give” 
has two objects, htm (indirect) and 
book (direct) 

A verb may also show by its 
form the tame of an action and its 
completeness or otherwise This 
form of the verb is called its tense 
The four divisions of tame, the 

S resent, the past, the future and the 
iture in the past, are each repre- 
sented by a stmpLe, a continuous , a 
perfect and a perfect continuous 
form, eg 
Simple 

Present* I write 
Past* I wrote 
Future: I shall write 
Future in the Past I should write 
Continuous 

Present: I am writing 
Past I was writing 
Future: I shall be writing. 

Future m the Past I should be 
writing 
Perfect 

Present. I have written. 

Past: I had written 
Future* I shall have written 
Future in the Past I should have 
written. 

Perfect Continuous 
Present I have been writing 
Past: X had been writing. 

Future I shall have been writing 
Future in the Past I should have 
been writing 

It will be seen that more than 
one verb may be necessary to make 
a tense When part of another verb 
is used, especially of the verbs to be 
and to have, it is called an auxiliary 
or helping verb. The auxiliary is 


used with a special part of the other 
verb in the example writing and 
written These parts are called 
present and past participles 

When the subject of the sentence 
is the doer of the action shown by 
the verb, the verb is m the active 
voice. When the subject has the 
action done to it, the verb is in the 
passive voice These two examples 
show the difference : The hunter 
killed the lion. The hunter (the 
subject of the sentence) is the aoer 
of the action, so the verb failed is 
active voice The lion was killed by 
the hunter The Uon (the subject) 
has the action done to it, so the 
verb ib passive voice. 

The mood of a verb is its special 
form showing the manner of an 
action If a verb just makes a state- 
ment of fact it is m the indicative 
mood If it indicates a request or 
command, it is m the imperative 
mood The subjunctive mood, show- 
ing doubt or indecision, is rarely 
used in English now It appears in 
such sentences as this. If he were 
mistaken, it would be very serious 
But gradually such subjunctives 
are dying out of use and being 
replaced by indicatives The infini- 
tive mood (e g to conteS is used with- 
out limitation of numDer or person, 
as a noun, as an interjection, or to 
complete the sense of an adjective 
or other verb 

This is a great deal to say about 
one part of speech, but the verb is 
the most important of all 

(5) An adverb does for the verb, 
the adjective, or another adverb 
very much what an adjective does 
for a noun — modifies, or makes 
mere precise, the meaning of the 
word. It may tell you how the 
action of a verb was done, or where, 
or when For example. The dog 
barked savagely, Tam coming now 

(6) If a noun oXjpronoun is 
neither the subject non.the direct 
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object of a verb, it normally has a 
preposition before it to show the 
relation of that word to the rest 
of the sentence For example The 
postman calls tn the morning We 
are all waiting for you 

(7) A conjunction joins together 
nouns, sentences or clauses For 
example The traveller ran all the 
way to the station, but he missed the 
tram 

(8) An interjection, a word such 
as ah, oh, hurrah, etc , shows some 
strong feeling, but unlike the other 
parts of speech, it does not form a 
necessary grammatical part of the 
sentence, that is, the sentence could 
still be understood without it 

The articles , a, an, the , are really 
adjectives the first two are the 
indefinite article, the last the 
definite article 

Parstng Parts of speech may be 
parsed, that is, full details may be 
given of a word m a sentence, what 
part of speech it is, what it does, 
and what its relation is to the rest 
of the sentence In order to parse 
some parts of speech it is necessary 
to know certain grammatical terms ' 

Nouns and pronouns may repre- 
sent one person or thing, or several 
If the word refers to one thing only, 
then it is m the smgular number, as 
book, chid, I, she If it refers to 
more than one thing, the noun or 
pronoun is in the plural number 
as books, children, we, they 

Nouns and pronouns may also 
be grouped according to the sex of 
the objects they represent This is 
called their gender When they 
represent something male, they are 
m the mascuhne gender e g man, 
brother, he when something female, 
they are fermmne e g woman, sister, 
she, when either male or female, 
they are m the common gender, e g 
friend, they, when neither male nor 
female, they are in the neuter 
gender, eg house, road 


First person pronouns refer to 
the person speaking I, toe, us, me, 
second person, to the person ad- 
dressed you, third person, to the 
person spoken about he, they, 
them, km, she, her, it 

Adjectives and adverbs may be 
compared, and show what degree 
of some quality is possessed The 
different forms they take m showing 
this are called the degrees of com- 
parison There are three the posi- 
tive — as Joan is tall the comparative, 
involving two persons or things — as 
Joan is taller than Mary the super- 
lative, comparing more than two 
— Tom is the tallest of the whole 
family When adjectives are long 
words, for convenience the degrees 
of comparison are shown by using 
more and most, as beautiful, more 
beautiful, most beautiful 

Case m grammar is the special 
form of a noun or pronoun showing 
its relationship to other words m 
the sentence In English there are 
very few case forms left They 
appear m the V or s' showing 
possession, e g John's cap the 
babied toys 

GRAMOPHONE There are two 
parts of a gramophone, which w& 
will consider separately — the record 
and the machine 

The record is a disk made from 
shellac and waxy materials and 
bearing on each face a spiral groove 
The groove wavers to and fro 
about its centre line in accordance 
with the sound vibrations recorded 
on it 

The machine contains firstly a 
motor to turn the record at a uni- 
form speed, and secondly a sound 
box or reproducer to reproduce the 
sounds recorded on the record 

The motor may be spring or 
electnc-dnven In either case the 
speed has to be kept veiy steady 
usually at seventy-eight revolutions 
per minute, otherwise the pitch of 
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Inside the gramophone 


the notes reproduced would be 
incorrect 

The single sound box has a 
needle which vibrates in the groove 
as the record is rotated by the 
machine As the needle is attached 
to a diaphragm, the vibrations of 
the needle become vibrations of the 
diaphragm These can be heard as 
sounds, which are made louder in 
the resonance box 

Some gramophones are now com- 
bined with a wireless set, the needle 
turning the vibrations it receives 
from the groove into electric im- 
pulses which are changed into 
sound in the loudspeaker. Such 
a combination is called a radio- 
gram See also dictaphone 

GRAPHS. In a graph we show 
quantities by position, so that we 
can see at a glance how they change 
Here is a simple graph which 
represents the monthly sales at a 
shop We draw two lines at right 
angles Along the bottom line we 
set off equal distances for the 
months Along the upright lines 
the equal distances stand for hun- 
dreds of pounds’ worth of goods 
sold. January sales are £250 , we go 


up to 250 on the January line and 
mark that point In the same way 
we mark the sales for other months 
We join the dots by lines to make 
them stand out much more clearly 
The graph now tells the sale in 
any month June, for example, was 
£650 It also shows how sales rise 
toward the middle of the year, and 
then fall, with a sudden increase 
at Christmas 

Graphs of this kind can be used 
to show the weekly production of 
goods in a factory, weekly, monthly, 
or yearly expenditure, the monthly 
rainfall in a country, hours of sun- 
i shin e per week, and indeed almost 
anything that vanes from hour to 
hour, from day to day, or over 
longer penods Some instruments 
draw their own graphs, the up-and- 
down movements of thermometer 
or barometer are sometimes com- 
municated to a pencil which records 
the graph on a revolving cylinder, 
thus giving a permanent record of 
the changes in heat and pressure 
of the atmosphere 

Graphs can also be used to solve 
equations, especially quadratics 
To solve 4(a* -}- 1) *= Ax -f- 7. We 
take all the terms over to the left 
4#* — 4x — 3 = 0 
We wnte y for the expression (or 
function) 4x* — 4x — 3 

y r= 4x* — 4x — 3 
We give x vanous values ( — 3, 
— 2, — 1, 0, 1, 2, 3, etc) and find 



Graph showing monthly sales , 
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the corresponding values o£y Here 
is a convenient way of setting it 
down 

* ~ -3, -3,-1, O, r , 2 , 3 

4** — 36 16 + o 4 16 36 

—4* «= 12 8 4 0—4—8 —12 

-3 “ ~3 ~3 ~3 ~3 ~3 ~3 ~3 

y « 4S 21 5 — 3—3 s « 

We take suitable scales for x and 
y For x we only need to show from 
— 3 to + 3, for y we want as much 
as 45 We take the points m turn 



Graph of a quadratic equation 


\ ss — 3, y «= 45, go back 3 from 
0, and up 45, and mark this point, 
x as — 2, y =* 21, go back 2 and 
up 21 Then back 1 up 5, down 3 
from 0, forward 1 down 3, forward 
2 up 5, forward 3 up 21 
We jom the points with a smooth 
curve, and so get the graph We 
want the points where y = 4** — 
4 * — 3 = 0 These are A and B, 
where x =» — \ and + H These 
are the solutions of the equation 
The graph also shows that the 
lowest possible value of 4** — 
4* — 3 is at C, this value is — 4, 
and for this value * — i 
This is a useful method of show- 
ing equations relating to dynamics, 
etc. See also co-ordinate geometry 
GRASS. The grasses are a family 
of flowering plants from which 


come bread and all ctrkat. foods 
Pasture for sheep and cattle is 
grassland Grass is sown f r om seed 
or laid from field turf Grasses are 
annual or PERENNIAL, and are 
wind-pollinated See pollination 
GRASSHOPPER See cock- 
roach 

GRAVITY. All bodies — such as 
this book in your hand — have 
weight, that is, they are attracted 
towards the centre of the earth 
We do not know what causes this 
force which pulls things towards 
the ground and so gives them what 
we call weight, but we do know 
that every piece of substance, from 
the smallest gram of powder to the 
largest star, exerts some attraction 
oh every other piece See also 
EQUILIBRIUM, and specific gravity 

GRAY, Thomas (1716-1771), a 
quiet but distinguished poet who 
became Professor of History and 
Modem Languages at Cambridge, 


COCKS TOOT 



Some common meadow grasses 
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and wrote what is perhaps the best- 
known poem in English literature, 
the “Elegy in a Country Church- 
yard” — in which there is love of 
nature, love of England and a quietly 
democratic spirit His slyly humor- 
ous poem, the “ Ode on die Death 
a Favourite Cat,” is almost a parody 
of his own style 
GREASE BANDING is a method 
of preventing the female winter 
modi, which fias no wings, from 
climbing fruit trees Greaseproof 
paper is carefully wrapped round the 
tree and securely tied at the top and 
bottom to prevent moths crawling 
underneath it The paper is then 
smeared with a special sticky sub- 
stance manufactured for the pur- 
pose. All grease banding should be 



Gtease banding neatly done 


completed by the second week m 
October, and repeated in the 
spnng See also insect pests. 

GREAT BRITAIN, the largest 
of the British isles, comprises 
ENGLAND, SCOTLAND and WALES 
These three together with north- 
ern Ireland constitute the United 
Kingdom of Great Britain and 
Northern Ireland 


greatest common mea- 
sure. See factors. 

GREECE is a country compris- 
ing most of the peninsula around 
the Pindus mountains, a strip 
along the northern Aegean coast 
and many small islands in the 
Aegean, the largest of which is the 
mountainous island of Crete Only 
about a fifth of the country is culti- 
vated, but currants, other fruit and 
“Turkish” tobacco are noted ex- 
ports. The capital, Athens, with its 
magnificent ruins of ancient Greek 
civilization, attracts many tourists 
See Greeks and map of the Balkan 

PENINSULA. 

GREEK ORTHODOX 
CHURCH. There are a number of 
Christian Churches in the Near 
East, the chief one being that which 
grew up in the early Christian 
centre at Constantinople, which do 
not admit the authority of the 
Church of Rome. This mam one, 
the Greek Orthodox Church, is 
strongest in Greece, the U.S S R , 
the Balkans and the Near East 
Its head is the Patriarch of Con- 
stantinople. 

GREEKS, the most wonderful 
people of the ancient world They 
lived on the mainland of Greece, 
on the coasts of Asia Minor, along 
the Aegean Sea and on its many 
islands 

They set up colonies on other 
parts of the Mediterranean shores, 
including Massiha (Marseilles) The 
Greeks loved beautiful things — 
buildings, statues, pottery; the 
temples to their gods are still 
among the finest examples of 
architecture They also loved 
poetry, drama, dancing and music, 
and their dramatists and philoso- 
phers (Aristotle, Plato, etc) are 
famous to thri day. Old Gieek 
stones written three thousand years 
ago are read today Some of them 
tell of the ten years' siege of Troy, 
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and of the wanderings of Ulysses, the beginning of the Christian era, 
one of the heroes of the Trojan many people m south-east Europe 
war See classical mythology and south-west Asia could speak 
The Greeks lived in about 150 Gieek This greatly helped the 
free city-states, the best known of work of early Christian missionaries, 
which were Athens, Sparta, Con nth such as St Paul The New Testa- 
and Thebes But, although these ment itself was first wntten in 
cities were often at war with each Greek 

other, every fourth year there was GREENHOUSE, a building 
a “sacred truce” between them, so largely of glass and artificially 
that their athletic youths might warmed m which the gardener can 
attend the games at Olympia, grow plants out of their proper 
where there were contests in run- season, bring young plants along 
mng, jumping, wrestling, throwing quickly, and grow those plants 
the discus and casting the javelin which are natives of warmer coun- 
The victors were crowned with a tries The greenhouse should be 
wreath of wild olive leaves kept frefe of dirt and dust, if the 

The Greeks found out many floor is of concrete it can be swilled 
things about the earth, the sun, down with water easily and regu- 
moon and stars They learned about Iarly Plants are kept in pots and 
their own bodies, and knew how to. boxes on the shelves and staging, 
cure many diseases Many words which should be made of slatted 

we use today in science, geography, wood so that the air can circulate 

history and medicine have come fieely Windows at the top and 

down to us from the Greeks They sides should be made to open to 

also tried to find out the best way give good ventilation and to allow 

to govern their cities, and the word the temperature to be controlled 

“politics” which we use when during the summer months Green- 

speaking about 
government, comes 
from the Greek 
word polts, the city- 
state Like the rest 
of the ancient 
world, they kept 
slaves to work for 
them About 335 
B c Alexander, 
young king of 
Macedonia, con- 
quered the Greek 
cities , but he ad- 
mired all things 
Greek, and as he 
conquered other 
countries m Asia 
he had the people 
taught the Greek 
language, Greek 
arts, and the Greek 

ways of living At This Esktmo hoy Iwes in Greenland 
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homes can be heated in winter by 
(1) an oil stove, (2) a hot-water 
pipe from a coke boiler, or (3) by 
electricity See hardening off 
GREENLAND, a large island off 
Canada, is Danish territory Nearly 
all the country is covered by ice 
sheets, the remains of the Ice Age 



Map of Greenland and Iceland 


The inhabitants, mostly Eskimos, 
live in scattered settlements along 
the coast 

GREEN MANURING is a 
method of enriching the soil by 
planting vetches (relatives of the 
broad bean, often grown for fodder) 
and mustard seed after an early 
crop has been lifted, and during 
the following winter (when they 
are fully grown) ploughing or dig- 
ging them into the ground where 
they will rot and so act as fertili- 
zers 

See MANURING 

GRID is the usual name for the 
power cables of the British grid 
system of electric power distribu- 
tion 

In wireless, a grid is a control 
electrode in a wireless valve It is 
usually m the form of a wire mesh 


GRIEG, Edvard Hagerup (1843- 
1907), was a Norwegian poetic 
musician and composer who drew 
the attention of the whole world to 
the folk-music of Norway 

GRINDSTONE, commonly a 
thick disk of stone or other abrasive 
material, the disk being mounted 
on a strong shaft and dnven round 
at a high speed, either by foot or 
motor Grindstones are used for 
sharpening tools, such as chisels 
GUADELOUPE. See Mar- 
tinique AND GUADELOUPE 

GUATEMALA, a small republic 
of Central America Over half the 
population are Indians The capital 
is Guatemala Its principal export 
is coffee See map of central 
AMERICA 

GUIANAS, two South American 
colonies, British and Dutch, and 
French Guiana, an overseas part of 
France, mostly dense forest In the 
coastal regions sugar, rum and nee 
are produced, mostly in the Bntish 
colony Some gold, diamonds and 
bauxite (an aluminium-bearing ore) ' 
are mined, and balata, a rubber 
substitute, is found Bntish Guiana 
is the largest and most developed 
of the three countries, and contains 
the Kaieteur waterfalls, the highest 
m the world The former penal 
settlement of Devil’s Island is off 
the coast of French Guiana The 
capitals are Georgetown (Bntish), 
Paramanbo (Dutch) and Cayenne 
(French) See the map of south 

AMERICA 

GUILDS, m the middle ages, 
were associations of traders and 
craftsmen They were of great im- 
portance in the development of 
commerce and industry and a sense 
of community (living together) 

The oldest form of guild was 
die merchant guild, or “guild 
merchant” as it was called, which 
guarded the interests of traders, 
saw that business at the fairs was 
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London's Gmldhall m 18 th century 


earned on in an honest manner, 
helped merchants to collect debts, 
and gave assistance to any who 
suffered loss by shipwreck, etc The 
craft guilds looked after people 
engaged in a certain craft or 
industry, saw that good work was 
produced, that apprentices were 
thoroughly taught, so that good 
workmen could carry on the craft, 
and that the rules of the trade were 
observed In most medieval towns 
no trader or craftsman who was 
not a member of a guild was 
allowed to carry on business 
The guilds helped sick or aged 
members, and widows and orphans 
of deceased members They did 
the work of friendly societies and 
insurance companies of today, and 
also often paid for new roads 
and bridges, and endowed schools 
and chapels or churches Many old 
towns and cities still have the 


Gmldhall in which the guilds held 
their meetings 
GUINEA-PIG. See rodent 
GUINEA-PIG AS A PET. The 
treatment of a guinea-pig is identi- 
cal with that of a rabbit It should 
be given rather more greenstuff 
than com, but of course in smaller 
quantities than for rabbits — and 
don’t forget a plentiful water 
supply. See rabbit as a pet. 

GUITAR, a “plucked” stringed 
instrument mainly associated with 
Spam It has usually six strings, and 
is bigger and more important 
musically than the ukulele, which 
has four strings Of the same family 
are the lute, the mandoline and 
the banjo The modem Hawaiian 
guitar is played with a steel plec- 
trum, which results in a sharper 
sound See page 404 

GULF STREAM, a warm ocean 
current flowing from the Gulf of 
Mexico towards the coasts of north- 
west Europe, whose seas it keeps 
free from ice See map of ocBAif 
CURRENTS 

GUM is a weak adhesive, usually 
with a starchy basis 

GUN. In the 14th century 
gunpowder was discovered, and its 
explosive power used to hurl lumps 
of stone and iron from guns made 
of wood, leather, brass, bronze and 
iron Such guns, though of limited 
range, were very effective against 
troops and light fortifications, and 
at sea against the wooden masts and 
sides of ships In the 16th century 
the light gun earned by men, the 
arquebus, was still so heavy that 
it often had to be rested on a 
support to be fired Both cannon 
and arquebus were loaded through 
the muzzle, and discharged by a 
lighted slow match applied to the 
p nrmn g powder The arquebus 
was replaced by the flintlock, in 
which the priming powder was 
fired by spares from a flint struck 
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rocket cun 


From the simple hand cannon of the 14th century have developed the 
highly complicated guns and firearms of the present day 
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The arrest of Guy Fawkes exposed the Gunpowder Plot 


against a piece of steel Then came the ammunition lasts, as in the 
the explosive cap, which when machine gun 
struck by a hammer set off the pow- Smooth bored firearms throw- 
der Later still the breech-loading ing a charge of lead shot are still 
gun was invented, with its cartridge used for sporting purposes, as they 
containing bullet, powder and cap enable the marksman to hit a flying 
m one unit bird or running rabbit without the 

With better explosives, bullets extreme accuracy of aim which 
went farther, but then it was found would be needed if a single rifle 
‘ that the round bullet did not travel bullet were fired, 
true, and so the cylindrical bullet In artillery, the muzzle-loading 
was introduced This was given a cannon with its round cannon ball 
twist as it was driven out along the gradually disappeared, superseded 
gun barrel by means of the rifling by breech-loading guns with longer 
or spiral groove cut on the inside barrels, rifled inside, and firing 
of the barrel so the modem “rifle” shells capable of punching their 
was invented way through armour plate to ex- 

Automatic weapons were next de- plode inside their target The 
veloped, in which the ejection of the range, too, increased, with no loss 
spent cartridge case and the reload- of accuracy 
mg and firing of the next round In the modem rocket, instead of 
could be earned out by a mechan- the shell being hurled forward by 
ism, which operated either from the one terrific explosion inside the 
recoil of the gun or from the pres- gun barrel, there is a continuous 
sure of the exhaust gases m the explosion from the back of the 
barrel This process continues so rocket shell itself as it rushes 
long as the trigger is depressed and through the air Hence the rocket 
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K need a thick-walled 
stand the shock of an 
t consists merely of 
a thin-walled tube to 
ket shell on its right 
ts are usually fired in 

VL is a bronze allot 
oo per tem copper, 10 per cent 
tin, 2 per cent zinc, so named 
because it gave strong castings for 
making muzzle-loading cannon It 
is not corroded by damp 
GUNPOWDER PLOT (1605), 
an attempt on the part of a few 
Roman Catholics to blow up the 
Houses of Parliament in the days 
when Puritanism was growing m 
England The conspirators were 
joined by Guy Fav&es who had 
served with Spanish troops on the 
Continent and was experienced m 
the art of mining and the use of 
explosives 

Gunpowder was stored m a cellar 
under Parliament House, and all 
was ready to carry out the plan on 
5th November, when King James I 
would open Parliament But the 
secret leaked out, a search was 
made, and Guy Fawkes was found 
waiting to light a trail of gunpowder 
He was arrested The arrests of 
other plotters followed, and they 
were put to death For over three 
centimes, the 5th November has 
been celebrated with bonfires and 
fireworks, and the burning in effigy 
of Guy Fawkes 

GUTTA-PERCHA is a rubber- 
like material obtained from the 
sap of certain trees It has the useful 
property of softening when warmed 
and is used also as an electrical 
insulator 

GYMNASTICS, exercise of the 
body to promote health and 
strength by means of apparatus 
A typical gymnasium includes 
climbing ropes, vaulting horses, a 
trapeze, overhead beams, wall-bars, 


a horizontal ladder, parallel-bars, 
rings and so on 

GYPSY, one of a dark-skinned, 
wandering race that is found all 
over Europe Their customs and 
language are of Hindu origin They 
lrve by horse-dealing, fortune-tell- 
ing, basket-making, fruit-picking, 
an d oth er odd jobs 

GYROSCOPE (compass, pilot 
and stabilizer) A gyroscope is a 
rapidly spinning wheel which tends 
to keep its axle, i e its axis, point- 
ing m the same direction, and 
resists any attempt to alter that 
direction 

It is used therefore instead of a 
magnet m a gyro-compass to give 
a fixed direction whereby the pilot 
of an aeroplane or ship can judge 
the direction in which he is 
travelling 

A gyroscope can also be used to 
steer a vessel on a given course by 
connecting it with the controls, so 
that, if the vessel is turned off its 
course, the gyroscope will alter the 
controls so as to bring it back on 
to its original course Gyro pilots 
of this type were used to control 
the flight of flying bombs 

In the same way, a large gyro- 
scope placed in the bottom of a 
ship can be made to stabilize the 
ship and reduce the effect of the 
waves upon it 



Gyroscope spuming on the slant 
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HABEAS CORPUS 16 the name 
given to the wnt issued to the 
official in charge of a person 
detained, directing him to bnng 
the person before a judge or court 
so that the lawfulness of the deten- 
tion may be investigated This 
ensures that no one in England 
can be held m prison long 
without trial A similar wnt is men- 
tioned in Magna Carta See also 
CHARLES II 

HABSBURGS, the former royal 
family of Austria They took their 
name from a castle in Switzerland, 
which was the home of the family 
in the 12th century — Habsburg, 
meaning “Hawk’s Castle.” 

HADES m classical mythology 
is the nether or lower world, the 
abode of the spirits of the dead, 
ruled by pluto 

HAITI and THE DOMINI- 
CAN REPUBLIC, the western and 
eastern halves of the island of 



Haiti m the west indies, were 
formerly colonies of France and 
Spam respectively They are now 
Negro republics The island is 
largely highland, rising to moun- 
tain, and the chief trade, not very 
highly developed, is in cocoa, coffee, 
sugar and timber The capitals 
are Port-au-Pnnce (Haiti), Ciudad 
Trujillo (Dominican Republic) 

See map of central America. 

HANDEL, George Frederick 
(1685-1759), was bom in Germany 
He achieved fame as a composer 
of opera and was appointed court 
musician to the Elector of Hanover 
In 1712 Handel came to England 
and stayed there. He soon achieved 
popularity, but it was very awkward 
for him when the Elector of Han- 
over came to England as George I 
However, the king forgave him, and 
he wrote his well-known “Water 
Music” for one of the royal water 
parties on the Thames He entered 
the service of the Duke of Chandos, 
but later turned his attention to the 
writing and production of operas. 
When this venture failed financially, 
he wrote oratorios, of which the 
most famous is The Messiah. He 
went blind in 1752 

His other works include some 
pieces for the organ and the harpsi- 
chord (forerunner of the piano) 
together with orchestral and cham- 
ber music 

HANSARD, the name given to 
the Government publication of the 
official reports of the proceedings 
in Parliament. The name was taken 
from Luke Hansard who first 
printed the reports in 1774 
HANSEATIC LEAGUE, or the 
Hansa, a league of merchants in the 
Middle Ages belonging to the free 
imperial cities of north Germany — 
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Cologne, Hamburg, Bremen, Lu- 
beck and Danzig 

They controlled all the trade of 
Germany with England, with the 
Scandinavian countries, and with 
Russia. The trade with the Baltic 
was chiefly in herrings (for use on 
fast days), and timber for ship- 
building The trade with Russia 
was mainly in furs 

The league had a trading post in 
England as early as the reign of 
Henry II, later they built a ware- 
house in London, known as the 
Steelyard They also had houses at 
Boston (Lincolnshire) and King’s 
Lynn The Steelyard was planned 
like a fortress, and the merchants 
lived after the fashion of a garrison 
The Hansa merchants in England 
were known as Easterlings, they 
were given special privileges for 
trade by the kings of England, who 
very often borrowed money from 
them 

Later, English merchants began 
to form guilds to compete with 
the foreigners, and the privileges 
granted to the Steelyard came to 
an end in the reign of Queen Eliza- 
beth A disastrous war with Scandi- 
navia broke the power of the league, 
and in the 17th century it was finally 
dissolved 

HARDENING OFF is the pro- 
cess which accustoms plants grown 
m the greenhouse to the colder 
temperature of the outer air, and 
consists in placing them in a cold 
niAME at first and later m a sheltered 
position in the garden If plants are 
made to suffer a very sudden change 
of temperature their growth will be 
affected and they might even die 

HARDY, Thomas (1840-1928), 
was bom near Dorchester, m the 
district which figures m all his 
novels as Wessex He first made his 
reputation as a novelist, and be- 
tween 1871 and 1896 he wrote some 
twenty works of fiction in which 



Thomas Hardy, poet and novelist 


are many memorable men and 
women, with simplicity of mind, 
strong in their feelings, humble in 
origin and English to the core His 
books arc nch m life, and his feeling 
for nature is profound But most of 
all do his novels present a distinc- 
tive view of life — a deeply felt and 
tragic view — the struggle of men 
against a force, blind perhaps, or 
just ironically indifferent to their 
sufferings, which Hardy feels to 
rule the world 

In 1898 Hardy’s first volume of 
poems, Wessex Poems, appeared, 
and his work for the rest of his 
life was poetry, which although 
mainly lync is often touched with 
his comprehensive sense of the 
ironic and the tragic The Dynasts, 
however, is different m being an 
epic-length drama m verse on the 
Napoleonic wars His best novels 
are The Return of the Native, The 
Trumpet-Major, The Mayor of 
Casterbndge, Test of the D'Urber- 
mU.es and Jude the Obscure His 
poems are obtainable as Collected 
Poems 

HARE. See rabbit and hare 
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HARMONICA. See heed in- 
struments 

HARMONIUM and AMERI- 
CAN ORGAN, musical instru- 
ments consisting of sets of reeds 
made to vibrate by air from bellovre 
operated by the player’s feet The 
air goes into a reservoir and thence 
to any reed the passage to which 
is opened by the player’s fingers 
as they play on the keyboard 
Both the harmonium and the 
American organ have a keyboard 
like a piano, together with various 
sets of reeds which are controlled 
by stops The difference between 
the harmonium and the American 
organ is that in the former the air 
is blown through the reed while m 
the latter it is sucked through The 
harmonium has a device called the 
expression stop, which enables the 
player to cut out the reservoir and 
send the wind direct from the 
bellows to the reeds, thus control- 
ling the loudness or softness of the 
sounds by his feet The American 
organ depends for expression on a 
mechanism which is operated by 
the knees of the player Sometimes 
the wind for the American organ 
is supplied by an electric motor, 
and the player’s feet are set free 
to operate a pedal keyboard, which, 
as m the case of the organ proper, 
consists of about thirty notes Such 
an organ will generally also have 
two keyboards for the hands (called 
manuals), and will be found some- 
times in churches which ran n ot 
afford the space or the money for 
a pipe organ 

HARMONY, the enriching of a 
melody by adding other notes, 
usually of a lower pitch, which fit 
in and harmonize with the notes of 
the melody These extra notes are 
often added m clusters to form 
chords they do not make melodies 
of their own, as m counterpoint. 

HAROLD. See william i. 


HARP, an instrument with many 
strings, which are plucked by the 
fingers The pitch of the strings is 
altered slightly as required by the 
use of pedals See picture on page 
404. 

HARPSICHORD. See keyboard 

STRINGED INSTRUMENTS 

HARVEST-MAN. See spider 

HARVEY, William (1578-1657), 
was physician to Charles I and dis- 
covered that blood circulates in the 



Harvey, Charier Fs physician 


body He deduced, in 1628, from 
his anatomical study of animals 
that blood returned to the heart 
after each passage round the body, 
and was then pumped on again 
This seems commonplace today, but 
was an outstanding achievement 
when the current belief was quite 
different See circulation of the 
blood. 

H AWAI I. See pacific ocean 

HAWK, a bird of prey. Kestrels 
and sparrowhawks are the com- 
monest British hawks They swoop 
on mice and birds seen from high 
up, clutching them with powerful 
claws Kestrels hover while hunt- 
ing These and other hawks are 
trained by falconers Hawking was 
a favourite sport m the Middle 
Ages See feudal system. 
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HAYDN, Franz Joseph (1732- HEART. See circulation of 
1809), Austrian composer Son of the blood 
poor parents, he became a choir boy HEAT is one of the forms of 

in the cathedral in Vienna, but, energy It is produced chemically 
when his voice broke, he took up by burning fuel, mechanically by 
composing Eventually he became friction, and electrically by passing 
musical director to the famous a current through a resistance 
Hungarian family of Esterhazy, as Heat is measured in calories — a 
such, he had ample opportunity for calorie is the amount of heat 
composing all sorts of music— for energy required to raise the tem- 
voices, orchestra, and harpsichord perature of one gram of water 
— and then hearing it performed through 1 deg C A fuel is graded 
He did much to settle the form of by die number of calories one gram 
the symphony When he was an old of it will give out when burned, 
man he composed an oratorio, and the value of a food is expressed 
The Creation Haydn had an lm- by the number of calories obtained 
portant influence on the young when one gram of the food » 
mozart, who learnt from and burned or digested Engines are 
improved upon Haydn’s work and devices for turning heat energy into 
ideas useful mechanical energy 

HAZLITT, William (1778-1830), See also latent heat and 
was a difficult, aggressive man, thermometer 
quarrelsome with his friends, among Heat can be transmitted in three 

whom were Wordsworth, cole- ways — by conduction, by convec- 
RIDGE, Leigh Hunt and lamb, tion, or by radiation See radiator 
unhappy in both his marriages, HEBE See ganymede 
unfortunate in his ambition— he HECTOGRAPH, a device for 

failed to be a painter Most of his reproducing a number of copies of 
writing is about poets and plays, a document A stiff gelatine slab m 
especially Elizabethan drama We an open container is moistened 
find in all of it a vigour of per- Face downwards on this slab is 
sonahty, a clarity and strength of placed the document, which has 
mind and a zest for living which been written in a special ink The 
makes him a big man among the 
lesser writers 

Among his most outstanding 
critical works are Characters of 
i Shakespeare's Plays, The Sptnt of 
the Age 

HEADACHE This may be due 
to a variety of causes, including 
eye-strain, movement of a bus or 
tram, lack of fresh air or exercise, 
constipation, or hunger It may be 
relieved by lying down with the 
eyes shut, outdoor exercise, a hot 
drink, opening medicine, or aspirin, 
according to its cause Treatment 
should always aim at removing the 
cause, and continual headaches 

need a doctor’s advice | Hectograph i eproduang copies 
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ink comes off the paper and sticks 
to the slab after the paper is re- 
moved To obtain a copy of the 
document, press a dean sheet of 
paper on to the slab, whereupon 
some of the ink left by the original 
comes off on to the dean sheet 

HECTOR in classical myth- 
ology is the eldest son of Priam, 
King of Troy and chief hero of the 
Trojans in their fight against the 
Greeks He was slam by achilles 
m single combat. 

HEDGEHOG AS A PET. If 
you are lucky enough to find or 
be given a hedgehog, remember 
that if you want to keep him well 
and happy you must give him all 
the things he would have if he 
were at liberty 

Keep him in a hutch with a run 
at least 3 feet by 3 feet, very 
strongly made of fine mesh wire 
netting It is as well, perhaps, to 
have die hutch and run built on a 
stout wooden foundation like a 
tray about 4 mches deep This can 
be filled with earth, covered with 
turf, and an old soup-plate sunk in 
it and filled with water Make the 
entrance to the hutch wide enough 
for him to get through easily and 
give him plenty of hay and dry 
leaves for his bed 

Hedgehogs hibernate, so you 
will find his appetite increasing as 
winter approaches and then, when 
the cold weather comes, he will roll 
himself in his bed and go to sleep 
Leave him undisturbed, but keep 
an eye on the run so that you may 
be able to offer him a snack should 
he waken on an unexpectedly mild 
day 

Keep the turf of the run plenti- 
fully supplied with worms He likes 
one occasionally, but prefers beetles, 
which you must catch alive and 
give him yourself Woodlice are not 
very popular, but cockroaches, 
blackbeedes and the nameless creep- 


ing things to be found m odd comers 
of the garden all help to vary his 
diet 

Give him a small saucer of milk 
or bread and milk occasionally, and 
for a special treat, an egg — it need 
not be a hen’s — but crack it for 
him first Shredded raw meat, if 
you can spare it, is also appreciated 
You might try a dead mouse 
Experiment and you will soon dis- 
cover his favourite food 

Most hedgehogs have fleas and 
other parasites, but these do not 
affect humans It is better not to 
try to remove them unless they are 
absolutely swarming, in which case 
a very light dusting of an insect 
powder should be tried Cedar 
chips among his bedding will help 
to keep insects away 

Hedgehogs can become very 
tame and affectionate Let all your 
movements be gentle, measured 
and precise You will find he will 
not mind bemg handled and will 
even enjoy having his chest tickled 
Should he pine, however — and you 
will soon know whether he is happy 
or not — it is kinder to let him go 
See also insect-eating mammals 

HELEN OF TROY in classical 
mythology was the most beautiful 
woman of her time. Wife of King 
Menelaus of Sparta, she eloped 
with or was earned off by Pans to 
Troy Thus arose the Trojan War, 
the chief object of which was to 
recover Helen On the capture of 
Troy she was reconciled to Mene- 
laus and returned with him to 
Sparta 

HELICON, a mountain in 
Greece, was sacred to apollo and 
the muses, according to classical 
MYTHOLOGY 

HELICOPTER and AUTO- 
GYRO. A helicopter is a flying 
machine which has a propeller 
rotating horizontally overhead This 
rotor enables the plane to rise 
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The helicopter can take off and land vertically and hover m the car 


and descend vertically, so that it first not in the earth but m the sun, 
needs only a small space for taking being observed as an unknown sub- 
off and landing Motion forwards stance in the sun by means of a 
and backwards is obtained by spectroscope It is obtained from 
altering the inclination of the rotor the natural gases associated with 
blades To stop the plane from petroleum It is also formed as a 
twisting with die rotor, a small result of the breakdown of the de- 
propeller or rotor is fitted to the ment radium 
tail The helicopter can also hover HELL in the Christian sense 
An autogyro is like an ordinary means separation from God Two 
aeroplane with a propeller to pull other words sometimes used for hell 
it along through the air, but instead are (1) Gehenna (a, valley out- 
of fixed wings at the side it has a side Jerusalem) or hated place, 
revolving rotor overhead to keep used to describe the punishment 
it up in the air this rotor allows of the wicked, (2) Hades, the place 
the autogyro to descend almost where all men go to wait for the 
vertically Last Day 

HELIUM is a gaseous element HEM. See hemming 
of low density and non-mfLammable HEMMING is a method of 

It forms no compounds Although securing edges by means of a 
scarce, it has been used for bal- double fold along the edge on the 
loons and airships, in which it is wrong side of the material Hems 
safer than hydrogen or coal gas vary in width according to the 
because, unlike them, it does not thickness of the material that we 
catch fire Helium was discovered are using Make the first fold about 
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Hemming straight or curved edges 


i mch in width (see 1) Then fold 
again A notched card (see 2) is 
useful for keeping hems even, 
especially wide ones Hold the fold 
over the first two fingers of the left 
hand. Work 
from the right 
to the left In- 
sert the needle 
in the fold only 
Draw it out, leav- 
ing a short end 
Stitching hem of cotton under 
the fold Next, 
insert the needle in the material 
just below the fold, then into the 
edge of the fold Continue to the 



end Finish with a back stitch. 
If the material is thick, tack the hem 
down before stitching (see 3) 
Curved hems are difficult to 
manipulate and should be carefully 
pinned at 1 mch intervals and the 
surplus material pressed into tiny 
pleats (see 4) In transparent 
materials, the first and second 
folds of a hem should be of the 
same width. When a fabric is too 
thick for a double hem to be turned 
neatly, the fabric is folded once 
only, then one edge of bias binding 
is sewn along the edge of the hem, 
finally the other edge of the bias 
binding is sewn on to the body of 
the material itself, usmg the same 
stitch as for he mmin g The hem 
can then be pressed quite flat 

To find out easily whether the 
hem of a skirt is level, the measure- 
ment should be taken from the 
ground by means of a ruler, and 
any alterations necessary marked 
with pins 

HEM STITCHING. Draw out 
three or four threads a short dis- 
tance m from the edge of the 
material Turn m the raw edge and 
tack a hem to within a thread of 
the drawn threads (see 1). 

To hem stitch, work from left 
to right After securing the thread 
at the left-hand side, slip it from 
right to left under a group of the 
threads The number of threads 

Milllllilillliii 


Steps tn hem stitching 

taken up by the needle will depend 
on the thickness of the material, but 
should remain the same throughout 
Draw out the thread and insert the 
needle under the tumed-in edge 
(see 2) Continue m this way until 
the end of the row. 
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HENRY I (reigned 1100-1135) 
was the youngest son of William 
the Conqueror He was bom in 
England and married Matilda, 
daughter of the Scottish King 
Malcolm and his queen, Margaret, 
who was a Saxon princess This 
made Henry more popular than his 
brother William Rufus whom he 
succeeded He granted a “Charter 
of Llbertle8 ) ,, which became the 
foundation for the famous Magna 
Carta Henry’s later years were 
saddened by the loss of his only 
son, who was drowned at sea 
Henry wished to make his daughter, 
Maud, his successor, but the barons 
c hose his nephew Stephen 

HENRY II (reigned 1154-1189) 
was the^son of the Count of Anjou 
and grandson of Henry I He was 
only twenty-one years of age when 
he succeeded his cousin Stephen 
as King of England, but he was 
already master of a great part of 
France 

Henry II was a strong ruler He 
set to work to destroy the illegal 
castles built during Stephen’s reign, 
which had become a danger to 
peace He allowed the barons to 
pay a tax, known as Scutage, or 
‘‘Shield Money,” instead of bring- 
ing their sub-tenants to fight for 
the king The money enabled him 
to hire paid soldiers who would be 
loyal to him 

Henry made many legal reforms 
He appointed judges, trained in the 
law, to travel over the kingdom to 
try offenders , this custom continues 
in the present day in our assize 
courts The jury system was de- 
veloped, but rather as witnesses 
than to give a verdict as m the 
case of modem juries Henry tried 
but failed to bring the clergy under 
the common law, instead of their 
being tried by Church courts 
This led to a quarrel with Becket, 
Archbishop of Canterbury, hitherto 


the king’s friend, and for six years 
Becket lived in exile in France 
Then die quarrel was patched up 
(1170), and Becket returned to 
Canterbury Stones reached Henry 
in France that Becket was plotting 
against him He flew into a rage, 
crying, “Will none of the cowards 
who eat of my bread nd me of this 
troublesome pnest ? " Four knights 
at once crossed to England, and a 
few days later murdered Becket in 
his cathedral (See picture on page 
286 ) This temble crane caused a 
thrill of horror throughout Christen- 
dom Henry performed public pen- 
ance, and was scourged by the 
monks as he knelt before Becket’s 
tomb 

Henry’s later years were troubled 
by the rebellion of his sons who 
plotted with the King of France 
against their own father When the 
old king learned that his youngest 
and favourite son, John, had joined 
the rebellion, he could bear no 
more, and he died soon afterwards 

HENRY HI (reigned 1216-1272), 
son of King John, was only nine 
years old when he became king 
His reign was marked by the 
crowds of foreign favourites who 
beset the king The barons, led by 
Simon de Montfort, took up arms 
against the king, but were defeated 
by the Prince of Wales (afterwards 
Edward I) The rebuilding of West- 
minster Abbey is a noble monu- 
ment of a troubled reign 

HENRY IV (reigned 1899-14 IS) 
was the first of the Lancastrian 
kings He was the son of John of 
Gaunt, youngest son of Edward HI 
He deposed his cousin, Richard II 
(son of the Black Prince) His reign 
was marked by many rebellions, 
including that of the Welsh under 
Owen Glendower, and the rebellion 
of the Percies, who were defeated 
at the Battle of Shrewsbury The 
persecution of the loixards, the 



Murder of Becket m Canterbury Cathedral by four kmghis for his share m 
this, Henry II performed pubkc penance See page 285 


followers of the religious reformer, 
John wycuffe, began in this reign 
HENRY V (reigned 1413-1422) 
fought m his youth against Owen 
Glendower After his accession he 
renewed the war against France, 
landed at Harfleur, and won the ! 
Battle of Agin court (1415) See 
HUNDRED years’ war He married 
the French princess, Catherine, and 
was recognized as heir to the French 
crown, but died in 1422, a few, 
months before the King of France 
He was succeeded by his infant 


son, Henry VI Like his father, 
Hemy V earned on the persecution 
of the LOLLARDS 

Shakespeare wrote a great play 
about his reign 

HENRY VI (reigned 1422-1471) 
was one of the most unfortunate of 
English sovereigns His reign saw 
the end of the hundred years’ war, 
and the loss of all the English 
possessions m France except Calais 
At home the country was divided 
into rival parties, struggling for 
power over the weak nund of the 
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king This led to the Wars of the 
boses, so-called because the sup- 
porters of King Henry wore a red 
rose, and the supporters of the 
Duke of York, his rival to the 
English throne, wore a white one 
The Yorkists were victorious, the 
young Prince of Wales was slam 
after the Battle of Tewkesbury 
(1471), and King Henry died in 
the Tower a fortnight later Henry 
VI was a gentle, kindly man, his 
love for learning was shown by his 
founding of Eton College, and 
King's College, Cambridge 

HENRY VII (reigned 1485-1509) 
was the first of the Tudor line of 
sovereigns He was the son of 
Edmund Tudor, a Welsh knight, 
whose father had married Cathe- 
rine, the widow of Henry V 
Henry’s mother, Margaret Beau- 
fort, was a descendant of John of 
Gaunt, son of Edward III Henry 
was chosen as leader of the “Red 
Roses,” and landed at Milford 
Haven to fight for the crown ( 1485) 
He met and slew Richard IH at 
Bosworth, and was crowned on the 
battlefield He afterwards married 
PnncesB Elizabeth of York, daughter 
of Edward IV, and heiress of the 
House of York, thus uniting the 
Red and White Roses See HOSES 
(wabs of the) 

Henry VII was a lover of peace, 
and although there were two rebel- 
lions headed by pretenders — Lam- 
bert Simnel and Perkin Warbeck 
— the country was weary of war 
Under Henry VH, the merchant 
class of England became powerful 
It was an age of trading and 
exploration Columbus sailed west 
and reached America, the Bristol 
merchants sent out the Cabots 
who reached Newfoundland, and 
the Portuguese reached India by 
way of the Cape of Good Hope 
This r eign mar ks the be ginnin g of 
modem history 


HENRY VIH (reigned 1509- 
1547), son of Henry VH, reigned 
at a critical period in the history 
of Europe The first twenty years 
of his reign saw him under the 
influence of his powerful chancellor, 
Cardinal Thomas Wolsey, and Eng- 
land began to play a part m Euro- 
pean politics Henry joined the 
Holy League (1511) with the Pope 
and Spam against France, for 
Wolsey aimed at keeping the 
balance OF power between the 
French king and the Emperor 
Maximilian Henry invaded France, 
took a few towns, and defeated a 
French army in a skirmish 
While Henry was absent in 
France, a Scottish army invaded 
England, but was defeated at 
Flodden in Northumberland The 
Scottish king, James IV, was slam 



Henry VIH, bluff Ktag Hal 
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The French king, Louis XII, 
died in 1515 , the next year, Henry’s 
father-in-law, the King of Spain, 
died, and then the Emperor Maxi- 
milian (1519). The emperor was 
succeeded by his grandson, Charles 
v, the new King of Spain, and 
nephew of Henry’s queen, Cathe- 
rine of Aragon The new emperor 
was only nineteen years of age, and 
Francis of France and Henry of 
England were both young men 
Wolsey arranged a friendly meet- 
ing between King Henry and King 
Francis which, because of the dis- 
play of magnificence, was known as 
the Field of the Cloth of Gold 
(1520) But Henry also met the 
emperor, and entered into a secret 
treaty against France An English 
army again invaded France, but 
Parliament was not prepared to vote 
enough money for die venture, 
Wolsey tried to force people to 
lend money, and became unpopular 
Another important man at that 
time was the German religious 
reformer, Martin luther, who in 
due course defied the Pope Henry 
VIII wrote a book condemning 
Luther’s teaching, and sent a copy 
to the Pope. The Pope gave Henry 
the title of Fidci Defensor (Defender 
of the Faith), which English kings 
still retain, and which still appears 
m a shortened form (Fid Def or 
F D ) on British corns 
In 1529 Henry asked the Pope 
to allow him to divorce his wife, 
Catherine, and expected Wolsey to 
help him to win the Pope’s consent 
When Wolsey failed to do so, he 
was dismissed from his chancellor- 
ship, and later arrested for treason 
He died on the way to London 
Henry then began the reforma- 
tion movement in England and 
declared himself head of the Church 
Sir Thomas More, the new chancel- 
lor, refused to acknowledge Henry’s 
right to break with the Pope in 


this way, and this learned and pious 
statesman was put to death (1535) 
Then, with the help of Thomas 
Cromwell, Wolsey’s former secre- 
tary, Henry proceeded to close all 
monasteries and nunneries, and to 
seize their lands and treasure 
(1535-1539) 

During this reign, the Bible in 
English was placed in churches 
Another good work was the gi eat im- 
provement in shipbuilding Henry 
VIII may be called the founder of 
the Royal Navy which fifty years 
later defeated the Spanish Armada 

HERA is the Greek name for 
JUNO 

HERACLES is the Gieek name 
for HERCULES 

HERBACEOUS BORDER. The 
best site for a flower border is one 
which rises gently from front to 
back, and is not shaded by over- 
hanging trees. If possible it should 
be backed by a wall on which 
climbing plants can be trained The 
site should be cleared and forked 
over and a liberal supply of well- 
rotted stable manure spread over it 
and dug in 

A well balanced arrangement 
needs thought and care To avoid 
muddle, plan the whole thing on 
paper first If the plan is drawn 
to scale and marked off in squares, 
each representing one square yard, 
the positions of the various plants 
may be more easily decided upon 
before they are put in. If peren- 
nials are chosen they will continue 
to flower year after year with very 
little attention being given to them 

Three points should be observed. 

(1) The time of flowering. It 
should be arranged that as the 
earlier plants die off later plants are 
beginning to bloom 

(2) The heights of the plants. 
In order to avoid hiding any of the 
flowers the taller-growing ones 
should be planted at the back. 
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(3) The coIouib of the plants 
Care should be taken to avoid 
having next to each other flowers 
whose bright colours will clash 
S ee FLO WER GARDEN 

HERCULES (Greek Heracles) is 
in classical mythology the best- 
known hero of olden times, noted 
especially for his Twelve Labours 
or famous deeds, e g fighting with 
the Nemean lion, seizure of the 
girdle of the queen of the amazons, 
cleansing of the stables of Augeus, 
fetching the golden apples from the 
garden of the Hespendes He was 
finally earned off by the gods to 
Olympus where he married Hebe 

HEREDITY. Every parent plant 
or animal passes on to its offspring 
some of its physical characters 
The way in which this happens is 
governed by the laws of heredity 
Plant and animal stock can be 
improved by breeding from indi- 
viduals which will pass on desired 
characters, such as a high yield of 
seed or specially beautiful flowers 
m plants, or a large amount of 
milk from cows or particular type 
of fur in rabbits In human beings 
characters like hair or eye colour, 
shape of nose or hands, and some 
defects such as colour-blindness 
ar e inh erited 

HERMES is the Greek name for 

MERCURY 


HERO and LEANDER In 
classical mythology Lcander was 
a young man of Abydos who every 
night swam the Hellespont to visit 
Hero, the priestess of venus One 
night he perished m a storm and 
Hero in her despair threw herself 
mto the sea 

HEROIC COUPLET. See pro- 


sody 

HERRICK, Robert (1591-1674) 
From 1629 to 1647 Hemck was 
vicar of Dean Prior, Devonshire, 
ceasing to hold the office during 
the Commonwealth but returning 


in 1662 Some of his poems were 
religious, these were called Noble 
Ntmtbeis, but most are sweet, 
dainty, and sometimes merry lyrics 
on the good things of country life 
HERRINGBONE STITCH, 
a decorative stitch m needlework 
Work from left to right Secure 
the thread with back stitch at A 
Insert the needle at B, and bring it 
out at C Return to the top line, 
inserting the needle at D and 
bringing it out at E. Repeat for the 



Vanations of herringbone stitch 


length required (see 1) A complete 
row is shown m (2) 

Closed herringbone has the stitches 
close together (see 3), and on the 
reverse side two rows of back- 
stitching will be seen 
Interlaced or laced herringbone is 
a fancy form of this stitch (see 4) 


CUE — K 
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HERTZ, Heinrich (1857-1894), 
a German physicist who first pro- 
duced wireless waves experiment- 
ally 

HIBERNATION. In Britain and 
the North, food for animals is 
scarce in winter, whether it be vege- 
tation, flies and other insects, or 
water animals Rabbits and hares 
can find grass, moles, worms, and 
otters, fish But dormice, squirrels, 
hedgehogs and bats, snakes, lizards 
and tortoises, and frogs, toads and 
newts find a secluded place in 
autumn and fall into a deep, pro- 
longed sleep Some wake and find 
food at intervals on mild days 
Others, like the dormouse, hiber- 
nate till late spring The tempera- 
ture of the warm-blooded animals 
falls, the heart beats slowly, and 
breathing is also very slow 
HIGHEST COMMON FAC- 
TOR, See factors 

HIGH-SPEED STEEL is a steel 
ALLOY used for lathe tools which 
retains its cutting edge even when 
red hot, consequently cutting with 
it is much quicker than with 
ordinary steel tools The alloy con- 
tains about 15 per cent tungsten, 
4 per cent chromium and 1 per 
cent vanadium 

HIKING is walking in the coun- 
try as a means of recreation A 


“hike” signifies that one or more 
nights are to be spent away from 
home — a walker returning home the 
same day does a “ramble ” Hiking 
is best done in the summer when 
the days are long and warm It is 
well to wear stout shoes, and woollen 
stockings, in hot weather, shorts 
and shirts for boys, and skirts and 
blouses for girls, in cool weather 
warmer clothing such as a jersey, 
jacket, or jumper should also be 
worn 

To keep your feet fit, practise 
walking before the hike, and during 
the hike wash the feet regularly; 
if a blister appears, pnck it with a 
needle sterilized by having been 
held in a match flame, squeeze out 
the fluid, dab with iodine, dust with 
boraac powder, then put on bone 
lint held in place with a strip of 
sticking plaster. 

The best way to carry necessities 
is m a rucksack with a firm frame 
that evenly distributes the weight, 
preferably one with pockets on the 
outside in it should be a macintosh, 
an old soft hat for strong sun or 
ram; a compass and map of the 
district, knife, notebook, torch, and 
first aid tm, spare clothes if it is 
an extended tour. Food for the 
midday meal, best taken with you 
as you cannot tell where you may 
be at midday, can be kept 
in a tightly closed tm A 
vacuuna flask or water bottle 
is also useful At teatime 
you can usually arrange to 
be heading for a town or 
village, and a meal then is 
not difficult to obtain If you 
are spending your nights in 
a tent, you will need to 
carry much of the equip- 
ment necessary for camp- 
ing Otherwise, for members 
of the Youth Hostel Asso- 
ciation there are hostels m 
the best hiking districts, 



Hikxng is a fine form of recreation 
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while other places are tea-shops, 
small guest houses and holds or 
quaint old inns, where you can get 
bed and breakfast for an inclusive 
charge 

See cycling and MAP. 

HINDUISM is the ancient re- 
ligion of India. The Supreme God 
is Brahma, the spirit of the uni- 
verse, but there are many other 
gods, of whom the most important 
are Vishnu and Siva It teaches that 
when men die, their souls may be 
bom again to live m other bodies 
or m animals, the rebirth being 
called reincarnation. Hindus are 
organized into castes, or groups, 
which do not intermarry or eat 
together or mix in worship. These 
are based on differences of occupa- 
tion, origin and social status 
Hindus are united in thar reverence 
for the cow, which they consider a 
sacred animal 

HIPPOPOTAMUS. See hoofed 

MAMMALS 

HIRE PURCHASE 13 the system 
of buying goods whereby the goods 
are given on part payment on con- 
dition that the rest of the purchase 
price is paid by instalments The 
goods do not become the complete 
property of the buyer till the last 
instalment is paid. 

HOCKEY is a game for two 
teams of eleven each, played with 
a cricket ball painted white or made 
of white leather, with sticks curved 
at one end and having one fiat side 
for hitting the ball, and on a ground 
100 yards long and from 55 to 60 



What you need for hockey 

yards wide A game lasts for 70 
minutes, 85 each way, the players 
changing ends at half-time Each 



Hockey pitch and players 


team has five forwards, three half- 
backs, two backs and also a goal- 
keeper 

To start the game the two centre 
forwards stand facing each other 
m the centre of the field, with the 
ball between them, with their left 
shoulders to the opposing goals, 
tap first the ground beside the 
then the opponent’s stick, 
three times altogether, before each 
tries to hit the ball in the general 
direction of the other’s goal This 
b called the bnlly, and takes place 
also after each goal and some fouls 
The positions of the other forwards, 
half-backs, backs, and goalkeeper 
are shown m the diagram 
The object of the game is to get 
the ball into the opponent’s goal, 
the ball must be struck from inside 
the marked circle to count 
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The ball may not be thrown, 
held or kicked, but it may be 
stopped with the hand, provided 
that it falls to the ground immedi- 
ately below the hand, or with the 
foot, provided it does not travel 
otherwise it is counted as a kick, 
except when the goalkeeper in his 
own striking circle kicks it The 
ball may be hit with the face of the 
stick only, and the stick may not 
at any time be raised above shoulder 
level. No player may aim at an 
opponent’s stick or otherwise attack 
another player 

The penalties in hockey are (a) a 
free hit, (b) penalty bully, (c) corner, 
(d) penalty comer. 

When a free hit is being taken 
the other players must be at least 
5 yards from the striker, who may 
not hit the ball again until it has 
been touched by another player 
In a penalty bully, the players other 
than those taking the bully must 
remain behind the nearest 25 yards 
line. 

If a defending player uninten- 
tionally and when within 25 yards 
of his goal-line hits the ball over 
his own goal-line (not into the goal) 
the attacking side is awarded a 
“comer”; the comer hit is taken 
from a point on the side-line or 
goal-line within 3 yards of the 
nearest comer flag. If the referee 
decides that such a hit across the 
goal-line was intentional a “penalty 
comer” is awarded, a free hit taken 
by an attacking player at a distance 
of not less than 10 yards from the 
nearest goal-post, all the other 
members of the attacking team line 
up round the outside of the goal 
circle while the defending team 
stand behind their goal-line 

If the ball is sent over the goal- 
line by an attacker, the ball is got 
into play again by a bully being 
taken on the nearest 25 yards line, 
the players standing on their own 


side of the line If a player sends 
the ball out of play over the side- 
line, it is rolled into play by a 
member of the opposing team, the 
other players standing not nearer 
than the 5 yards line (for women 
— 7 yards for men’s games). . 

Free hits are awarded against a 
side infringing the rules Fouls com- 
mitted by the defending team within 
their own striking circle are penal- 
ized by a penalty comer or a 
penalty bully 

HOEING is clearing the weeds 
with a hoe from the neighbourhood 
of growing plants so as to loosen 
the soil and allow the air to get 
into it If hoeing is done well and 
regularly there is less need to water 
the plants, for the disturbing of the 
soil helps to keep m it any moisture 
already there. Between March and 
September the hoe should rarely 
be idle 

See GARDENING TOOLS and ALLOT- 
MENT GARDENING 

HOLBEIN STITCH is made up 
of a series of back stitches worked 
to form a pattern It is easier to 
work this stitch on coarse material 
where the threads can be counted 
and the stitch made even. It is 



sometimes called double running 
stitch when worked in two journeys 
of running stitch, but the finished 
effect is the same. 

HOLLAND. See Netherlands. 

HOLT ALLIANCE, a league 
entered into after the downfall of 
Napoleon (1815) by the sovereigns 
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of Russia, Austria, and Prussia It Odysseus, ruler of Ithaca, as he 
was proposed by Tsar Alexander I returned from the Trojan War 
who believed m the Divine Right HONDURAS, a small republic 
of Monarchs, and it was supposed of Central America The capital is 
to conform with the words of Holy Tegucigalpa Its products mclude 
Scripture which “command all men bananas, coffee and tobacco See 
to consider each other as brethren.” map of central America 
But the real leader m Europe at HONG KONG. See china 

that time was Prince Mettemich, HOOD, Thomas (1799-1845), an 

Chancellor of Austria He wanted early Victorian writer best known 
to suppress revolution everywhere, for such humorous poems as “ Ben 
and the alliance, instead of helping Battle ” Of his serious poems “The 
to attain true brotherhood, became Song of the Shirt,” the complaint of 
an instrument of oppression The an overworked sempstress, is best 

wise British Foreign Minister, Lord known 

Castlereagh, regarded the alliance HOOFED MAMMALS are one 
as "a piece of' sublime mysticism order of mammals including pad- 
and nonsense,” and strongly re- footed animals, many bearing also 
fused to allow the Prince Regent to horns or antlers The hoof is a very 
jom it much enlarged and strengthened 

HOLT COMMUNION is a nail The horse, ass and striped 
Christian sacrament which comes African zebra have only the middle 
from the Last Supper, when Christ toe left on each foot The rhinoceros 
first commanded His followers to and the tapir have kept three toes 
partake of bread and wine, telling in use The horn of die rhinoceros, 
them that they were His Body and single m the Indian species, double 
Blood The service at which in those from Africa or the Far 
Christians receive the bread and East, is formed from fused hair 
wine is sometimes called the The types of hoofed animals with 
Eucharist or Mass two or four remaining toes mclude 

HOLT GHOST. See holy SPIRIT cud-chewing vegetarians, as well as 

HOLY SPIRIT (or Holy Ghost) the hippopotamus and omnivorous 
In the new testament, the Holy pig tribe (the wild boars, wart- 
Spint is God at work in the world hogs, peccaries, etc ) These often 
In Christian belief the Spmt works grow long tusks, which they use 
Wjhere He chooses, partly in all for rooting up food and as weapons 
men, but especially in the Christian Hippopotami live in nvera and 
Church See trinity s w am ps, eating bushels of water 

HOMER (8th century B c ) was plants and sleeping piled-up m 
the great epic poet of Greece to groups on sunlit mudbanks The 
whom are attributed the Iliad and cud-chewing hoofed a nima ls swal- 
the Odyssey He is said to have low a huge amount of vegetable 
wandered, a blind mins trel, from food quickly into a storage pouch, 
town to town The Ihad tells of the and retire to chew and digest in 
war between Greeks and Trojans seclusion from enemies Thedomes- 
for Helen, wife of Menelaus of tic cow and many other types of 
Sparta, who was earned off by cattle, together with the related 
PABis, son of Priam, King of Troy sheep, goat, antelope and deer 
Achilles, the Greek hero, is the tnbes all have a cloven hoof, with 
central figure of the poem The two of the four toes usually touch- 
Odyssey relates the adventures of mg the ground Homs of cattle 
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one part of the world to another, and above are teen some that Iroe outside 
Bntam — each arrow ponds to where the animal is to be chiefly found 
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and buffalo are permanent hollow the length desired on the material, 
growt hs from bony knobs on the finishing each strand with a back 
skull Deer antlers are shed yearly, stitch and then work buttonhole 
and re-grown with an extra pomt stitch closely over the bar of thread 
At first they are covered with sensi- now formed 
tive “velvet,” but this later wears HORN. The orchestral horn 
off Many hoofed animals live in (sometimes called the French horn) 
huge herds, as do the North which is in use today consists of a 
American bison and African gnu, long tube of brass (about twelve 
which often associates with zebras feet long), curled up so as to be 
Others, like giraffes, which may be easily handled, with a mouthpiece 
18 feet high, live m smaller family at one end and a large bell-shaped 
groups Hoofed animals are often opening at the other The sounds 
used as beasts of burden — the are made by the player’s lips setting 
ll ama m the Andes, the yak m Tibet, the column of air m motion, and 

the reindeer m the Arctic, and the are varied by his using different 

two-humped Central Asian Bactnan lip-pressures and by the valves, 

camel and the single-humped ri ding which alter the length of the tube 
dromedary in Egypt and Arabia The horn has a peculiarly lovely 
See transport Different types of tone, and is used for solos or in 

horse are used for different pur- combination with the woodwind 

poses, the strong Clydesdale and or the brass wind instruments 
shire horses on the farm, 'thorough- An early type of horn was much 
breds and Arabs for racing Then used in outdoor sports, and is 
there are Welsh, Dartmoor, and the known as the hunting horn it 
hardy little Shetland pomes, and has no valves, and only a limited 

many others number of notes 

HOOKS AND EYES. To sew On page 405 are pictures of these 
on the hook, work buttonhole two horns 
stitches close together over the HORNET. See bee. 

rings of the hook Make a few HORSE, a hoofed mammal, one 

back stitches over the shank of the commonest of domestic 
between the holes and under the animals, used all over the world 

hook Fasten off on the wrong side for transport 

To sew on the eye, work button- HOUSE OF COMMONS, 
hole stitch over each ring, and meets in a large room in the great 
fasten off as before Another form building called the Houses of 
of eye and the method of securing parliament The chamber was 
it are also shown destroyed in an air raid dunng 

Sometimes instead of a metal the Second World War In its 
bar, a worked bar of thread is used rebuilt form, it will look very much 
to make this lay several strands of as it did before the war Along 

the middle of the 
room runs a wide 
passage or gang- 
way with rows of 
seats rising up from 
each side of it At 
the head of the gang- 
way on a raised chair 
How to put on hooks and eyes sits the Speaker who 
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Inside the House of Commons, showing Ministers and Government supporters 
on one side, and the Opposition members on the other 
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presides over the House He is 
called the Speaker because in 
former days it was his duty to 
speak for the Commons when 
petitions were presented to the 
King On the seats at his right 
sit tiie supporters of the Govern- 
ment The first row of seats is 
called the Treasury Bench and on it 
sit the Prime Minister and other 
Cabinet Ministers Other Ministers 
sit on the seats behind these On 
the other side of the gangway sit 
the other party or parties who form 
the Opposition 

The King’s Speech Parliament 
opens each session with the reading 
of the King’s Speech This speech, 
though read firet by the King to 
the House of Lords, is prepared by 
the Cabinet It contains an outline 
of the policy which the Govern- 
ment proposes to pursue When the 
speech has been heard and approved 
by both Houses, Parliament pro- 
ceeds to its work — the introduction 
of legislation, its discussion and its 
enactment following the necessary 
votes of approval See bills (pro- 
cedure in passing) 

Question Time Important to 
democracy is the right of private 
members to address questions to 
the ministers in charge of Govern- 
ment Departments By this means 
the Opposition can make known to 
the country at large 'matters which 
the Government might have pre- 
ferred to ignore It is, too, a way 
of making unpleasant facts known 
to the responsible head of a depart- 
ment On the minister’s answer 
will depend the impression made 
upon the country 

Dissolution of Parliament Nor- 
mally Parliament is dissolved at the 
end of five years (see parliament) 
If before that time the Government 
is defeated over some important 
bill, the Prime Minister may do one 
of two things (1) He may advise 


the King to dissolve Parliament, m 
which case a general election trikes 
place (2) He may advise the King 
to send for the Leader of the 
Opposition and ask him to form a 
new Government. 

HOUSE OF LORDS. See par- 
liament. 

HOUSEWIFERY is the efficient 
ru nnin g of a house, and embraces 
problems of widely different 
natures It includes- the problem of 
r unnin g the house economically, 
seein g that the money available ib 
spent to the best purpose It 
includes keeping the house clean, 
for cleanliness and hygiene are the 
basis of healthy living It mcludes a 
knowledge of the choice of foods, 
and how to cook them, for if not 
properly fed, the members of the 
household cannot be expected to 
exert their full effort It mcludes, 
too, a knowledge of laundering, 
without which the household and 
its members will look shabby and 
make a poor impression on the out- 
side world The good housewife 
must also have a knowledge of sew- 
ing, so as to keep the family linen 
m good repair A knowledge of 
first aid, too, is useful to enable 
her to meet emergencies, and she 
should keep a small medicine cup- 
board, suitably stocked, for this 
purpose And if one is fortunate 
enough to be able to afford all 
sorts of machines and gadgets, it 
mcludes the knowledge of how to 
use them properly, so that they are 
not always going wrong 

See also crochet, darning, em- 
broidery, STITCHES, KNITTING, 
CAKE-MAKING, DIET, FISH, JAM- 
MAKING, KITCHEN MEASURES, MEAT, 
PASTRY-MAKING, PICKLING, VEGET- 
ABLES 

HUGO, Victor Mane (1802- 
1885), novelist, dramatist, essayist 
and poet, was a great figure m the 
French romantic movement He 
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wrote Let Muirables and Les 
TraoadUitrs de la Mer in die Chan- 
nel Islands, where for a time he 
took refuge following his demo- 
cratic political activities. 

k HUGUENOTS, the name given 
to die French Protestants of the 
16th and 17th centuries During 
the 16th century, the Huguenots 
were cruelly persecuted On 24 
August, 1572 (St Bartholomew’s 
Day), thousands of Huguenots 
were massacred 
in the streets of 
Pans by order 
of Catherine de 
Medici, the 
French king’s 
Italian mother 
In 1598, the Edict 
of Nantes gave 
freedom of 
worship to the 
Huguenots, but 
this edict was set 
aside about a 
hundred years 
later (1685), and they had to be- 
come Catholics or leave the country 
As a result, many French Protes- 
tants came to England, and set up 
the work of silk-weavmg in Spital- 
fields (London), Coventry and other 
parts of t he co untry 
HUMIDITY. Water evaporates 
into the air, somewhat like sugar 
dissolving in water The higher the 
temperature the more the water 
evaporates ' 

If the air cools, then the water 
vapour begins to condense, if it 
cools below a certain temperature 
the water is deposited on any 
nearby object Hence we get dew. 

Air feelB humid or damp when 
it is nearly saturated, and then 
water only evaporates into it slowly 
On the other hand, on a good 
drying day — be it hot or cold— the 
air is not nearly saturated and, if 
it is kept moving as wind, will soon 


take up water from the ground or 
from clothes that are hanging out to 
dry. 

HUMUS is that part of the son. 
composed of decayed vegetable and 
animal matter It is rich in plant 
foods, and its presence is indicated 
by the darker colour and spongier 
texture of the soil at the surface 
layer. 

HUNDRED YEARS’ WAR, 
began m 1838 when Edward III 
claimed the 
French crown, 
his mother, 
Isabella, being 
the daughter of 
one French king 
and the sister of 
two others In 
the early part of 
the war occurred 
the naval battle 
off Sluya (1840), 
the Battle of 
Crdcy (1346), 
which was won 
by the English long-bowmen, the 
Siege of Calais (1347) and the Battle 
of PoitierB (1356) Tmswasapenod 
of success for the English At 
Poitiers King Edward’s son, the 
Black Prince, captured the French 
king, John, and brought him a 
prisoner to England The condi- 
tions in France were very wretched 
at that time; besides the devasta- 
tion and miseries caused by English 
armies, the French peasants (the 
Jacquerie) rose in rebellion 

The Treaty of Britigny marked 
the end of the first period It gave 
England the town of Calais (an 
important market for the English 
wool trade) and other territory in 
France. Edward HI was getting 
old, and his son, the Black Prince, 
was ill, and gradually the French 
regained their lost lands Edward 
III and his son died in 1377. After 
1386 there was a lull in the war 
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The war was renewed in 1415 
when Henry V, taking advantage 
of strife between rival parties in 
France, invaded the country, and 
won the Battle of Agincourt This 
began a second period of success 
for the English, and in five years 
Henry and his French allies were 
masters of France By the Treaty 
of Troyes (1420) Henry agreed to 
marry the French princess Cathe- 
rine, and was recognized as heir to 
the French crown, setting aside the 
Dauphin, the rightful heir But 
Henry V did not live long enough 
to complete his triumph He died 
in 1422, leaving an infant son to 
succeed him 

The last period of the war was 
marked by the courage and faith of 
the young and wonderful Joan of 
Arc, the Maid of Orleans, who 
roused the French to a new sense 
of patriotism Although Joan was 
captured and put to death, her 
influence lived on By 1453, the 
English had lost all the territory 
they had won in France except 
Calais, and the Hundred Years’ 


War came to an end A new France 
had been bora 

HUNGARY is an agricultural 
country in the centre of Europe, 
adjoining the Balkans Budapest, 
the capital, is the only large town. 
On the grassy plains large numbers 
of cattle, sheep, pigs, poultry and 
horses are reared, and cereals and 
potatoes are grown Gram is the 
chief export 

See also Austria and the map of 
the BALKAN PENINSULA 

HYDRA, a pond animal related 
to the coral and sea-anemone 
Green, brown, and grey species 
occur, stretching to 1 inch or con- 
tracting to A mch. Long tentacles, 
which catch water-fleas for food, 
surround each mouth. 

In CLASSICAL MYTHOLOGY the 
hydra was a many-headed monster, 
the slaying of which was one of 
the labours of Hercules. 

HYDRAULIC MACHINERY is 
operated by the pressure of water 
or some other liquid, e.g. oil. 
Hydraulic power is sent through 
pipes from a motor-driven pump 
to the machine to be worked. A 
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simple hydraulic system is used to 
operate the brakes of certain motor 
cars 

HYDROCARBONS are an im- 
portant group of ORGANIC COM- 
POUNDS which contain only carbon 
and hydrogen petroleum and its 
derivatives, including petrol and 
paraffin, are mainly mixtures of 
various liquid and solid hydro- 
carbons They are all inflammable 
and do not dissolve in water 

HYDRO-ELECTRICITY is elec- 
tricity obtained from the force of 
falling water which is made to pass 
through turbines connected to 
generators The turbine has a 
aeries of vanes attached to a drum, 
as the water rushes through, it 
pushes these vanes thereby caus- 
ing the drum to revolve The drum 
turns a shaft, the other end of 
which drives a generator, and as 
the generator revolves it generates 
electricity, which can be used for 
light, heat, and power over a wide 
area See picture on page 802 

Water power has been utilized 
chiefly in No^th America, Norway, 
France, Italy, Switzerland, Sweden, 
Spam and Eire It is cheap, and 
has given me to great industries, 
especially new ones In France and 
Switzerland parts of the railway 
system are run by hydro-electncity 
The coming of hydro-electric power 
has had great importance for the 
location of industry. Before, factor- 
ies had tb be built near coal-mines, 
the source of fuel supply, and so 
industry was concentrated in cer- 
tain parts of the country Now the 
cables bring power to wherever it 
is wanted, so factories are no 
longer tied to the coalfields and can 
be situated wherever conditions are 
bes t sui ted for them 

HYDROGEN is the element of 
lowest density It is an inflammable 
gas and is prepared bythe action 
of dilute aad on zmc Water when 


electrolysed (decomposed by elec- 
tric current) gives off one-run th of 
its weight as gaseous hydrogen 
This is one of the ways in which 
hydrogen is produced industrially 
for blowpipes, airships, and hard 
fats, as well as for man y other 
us es 

HYDROGENATION. Oils or 
fats are made up from molecules 
which contain a long chain of car- 
bon atoms If these carbon atoms 
have each two hydrogen atoms then 
the fat will be hard If they have 
in some instances only one, then 
the fat will be soft and oily We 
can take a soft fat or oil and with 
the help of a catalyst, nickel, add 
hydrogen where it is lacking and 
thus produce a much more useful 
hard fat, e g margarine from whale 
oil 

We can also turn coal into oil or 
petrol by taking finely ground coal 
and causing it to combine with 
hydrogen in the presence of a 
catalyst Coal, by itself, only con- 
tains a small percentage of hydro- 
gen, but if its atoms are caused to 
combine with a much greater pro- 
portion of hydrogen it will turn to 
a liquid fuel which is much more 
convenient and valuable than the 
original solid material 

HYDROMETER For the theory 
that lies behind the action of the 
hydrometer, see Archimedes When 
we understand why the hydro- 
meter floats high when in a very 
dense liquid and low when in a 
less dense liquid, we can see how 
useful this instrument is for testing 
liquids If, for example, spirits have 
less alcohol in them than they 
should have, the hydrometer will 
show this clearly To test, say, aad 
in an accumulator, it is necessary 
to have an instrument which will 
first suck up some of the aad into 
a compartment in which the hydro- 
meter float is situated On the stem 
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In this example of hydi o-eleclnctty, a poxoer house has been butU between 
a icseworr and a river at a lozoei level water uishes down pipes tor evolve 
the natei tin bines driving the electricity generators See page 301 
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of the hydrometer float arc marked 
figures, and the float sinks to the 
level of one of these figures accord- 
in g to t he strength of the acid 
.HYDROPHONE, an instrument 
for detecting under-water sounds 
A diaphragm in a ship’s bottom 
vibrates when sound waves fall on 
it, and the vibration is transmitted 
electrically to an operator, who is 
able to detect the direction of the 
cause By this means the presence 
of subm arines can be detected 

HYENA The spotted or striped 
varieties of hyena of Africa and 
India are skulking, night animals 
which seldom kill strong animals, 
but attack the weakly or feed on 
carrion Their powerful jaws will 
crunch any bones. Besides a weird 
howl, they make a noise like an 
hysterical laugh 

HYGIENE includes principles 
and practices by which the health 
of the individual and of the com- 
munity are kept at a high level 
Health services for the community 
are provided by the State, personal 
hygiene is the responsibility of each 
individual Hygiene covers know- 
ledge of sensible diet and clothing, 
or necessary exercise and rest, and 
the practice of cleanly habits It is 
concerned with heating, lighting, 
ventilation and sanitation, includ- 
ing water supply and disposal of 
household refuse and of sewage 
Some knowledge of parasites, of 
danger from house-flies and of anti- 
septic measures is also necessary 
Cleanly habits are especially essen- 
tial with regard to skin, hair, nails, 
teeth and clothing Skin rids the 
body of some waste matter, and 
this must be removed, together 
with dirt from outside, by soap and 
water Hair, nails and teeth may 
harbour dust and bacteria which 
can contaminate food and spread 
disease, but which can be removed 
by thorough washing and brushing 



One form of hydrometer for testing 
liquid, shozmng enlarged float 


Regular emptying of the bowels, a 
good bodily posture m sitting, 
standing and walking, and correct 
br eathi ng are all important 
HYM NS. See church music 
HYPOCHLORITES are com- 
pounds usually of soda, potash or 
ralnnm with oxygen and chlorine, 
which in solution have bleaching 
properties Bleaching powder and 
Eau de Javefle are bleaching agents 
which contain a hypochlorite They 
are also used to disinfect water 
which has sewage or similar con- 
tamination and is wanted for use 



Hyena of Africa and India 
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gQ- II 

IAMBUS. See prosody cannot be exaggerated Most of his 

IBERIAN PENINSULA, separ- plays are studies of men and women 
ated from France by the Pyrenees and the effect upon them of social 
and from Africa by the Straits of conventions, especially marriage 
Gibraltar, about ten miles across at upon women The plays aroused 
the narrowest part The central interest in England in particular, 
plateau of Meseta, cold and fairly as they appeared at a time when 
damp in winter and hot and dry women were claiming a larger 
m summer, borders the Atlantic measure of independence, and 
coastlands Politically the peninsula “women’s rights” formed a topic 
consists of spain and Portugal, of general interest They also 
and GIBRALTAR (British) in the showed that the problems of ordin- 
south ary life could be interesting on the 

IBSEN, Hennk (1828-1906), was stage, and the English theatre then 
a Norwegian dramatist, whose influ- was sadly m need of inspiration 
ence on modern European drama Two of Ibsen’s best plays, Brand 



Iberian Peninsula, consisting of Spam , Portugal and Gibraltar 
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and Peer Gyttt, were inspired by 
national feeling, and were intended 
to rouse the better nature of his 
fellow countrymen His wort in- 
cludes A Doll’s House, Ghosts , The 
Wild Duck, Hedda Gabler, The 
Master Builder 

ICARUS in CLASSICAL MYTH- 
OLOGY is the son of Daedalus, the 
sculptor, architect, and inventor 
who built the labyrinth, in which 
Minos, King of Crete, kept the 
monster, the minotaur, He made 
wings for himself and his son 
Icarus with which they flew over 
the sea. Icarus flew too near the 
sun, the wax by which the wings 
were fastened to his body melted, 
and he was drowned in the sea, 
called henceforth after him. 

ICE AGE, the recent geological 
period when a large part of the 
northern hemisphere land mass was 
covered by an ice-sheet In Europe, 
glacial conditions extended south 
to about 50 deg N; in North 
America, to the Great Lakes The 
Alp and Pyrenees had great snow- 
fields and glaciers similar to those 
still remaining in Greenland As the 
ice-sheets grew they pushed ground- 
up rocks and soil outwards When 
the climate became warmer they 
retreated, and stages m the retreat 
were marked by long ridges of 
glacial drift. Other remaining 
features are fiords, U-shaped 
valleys and hanging valleys 

ICEBERG, a drifting mass of ice 
of which about eight-ninths is 
always submerged See glacier 

ICE, DRY, is solid carbon 
dioxide It is not stable at normal 
air temperature, but slowly evapor- 
ates As it does so it cools its sur- 


roundings to a low temperature 
Its great advantage is that it gives 
peat coldness, is cheap, forms no 
liquid as it evaporates, and leaves 
no residue when it has gone, but 
it is Blightly dangerous as it “bums” 


bare skin. It is used to keep ice- 
cream cold in the barrow of the ' 
ice-cream man 

ICE HOCKEY is played on ice 
with a stick and a “puck,” a flat 
circular disk of vulcanized rubber 
3 inches m diameter, 1 inch thick, 
and weighing from 5 to 6 ounces 

The playing area has a maximum 
so* of 260 feet by 130 feet, but a 
more convenient size for indoor 
rinks is approximately 200 feet by 
85 feet This area is enclosed by 
wooden boundaries about a yard 
high. 

There is a goal near each end of 
the playing area, with the goal- 
posts 6 feet apart and enclosed by 
netting The goals are placed about 
io feet from the back boundary 
so that it is possible to skate round 
them 

A team has six players, their 
positions arc — goal, left defence, 
right defence, centre, left wing and 
right wmg 

A centre spot is marked in the 
area and at the start of the game 
and after a goal the teams take up 
their places behind the centre spot, 
facing their opponents’ goal 

The goalkeeper stands in the 
goal, the two defence men place 



Iceberg, most of it submerged 
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themselves 25 yards forward from 
the goal The centre and the right 
and left wing stand in a line behind 
the centre spot The referee starts 
the game by dropping the puck 
between the opposing centres dose 
to the centre point; each opposing 
team must keep on-side, that is 
behind the puck, while pushing or 
passing it from one player to another 
towards their opponents’ goal A 
goal is scored when the puck is 
driven into the net A game con- 
sists of three twenty-minute periods 
with ten-minute intervals between 
them. The team scoring most goals 
wins. ^ 

ICELAND is a large island in Example of illumination 

the North Atlantic. Most of it is 

a bleak plateau, and fishing and script Bible made by the monks of 
sheep-rearing are the chief occupa- Kells in Ireland and known as the 
tions There are numerous geysers Book of Kells 
and hot springs and several VOL- IMAGERY (or figures of speech). 
canoes. The capital is Reykjavik. Writers often increase the beauty 
See map of Greenland, off which and effectiveness of their work by 
it lies. 9 special figures of expression calcu- 

IDOL, something loved and lated to stoke home to the imagrna- 
worshipped instead of God. The tion These special features are 
heathen made images which repre- called figures of speech, or imagery 
sented their gods and which they They are to be found not only in 
worshipped in themselves. Statues poetry, but in everyday speech, as, 
and pictures are used by many for example, when we speak of a 
Christians as an outward indication “film star,” or say that a dark night 
that God fills their thoughts, but is “black as pitch ” 
are not worshipped m themselves. When as in the last example, a 
IGNEOUS ROCKS are rocks resemblance or comparison is mtro- 
which have not changed since they duced, we have a sarnie . Here is 
originally solidified from a liquid another: 

condition. Common examples are I wandered lonely as a cloud 
granite and basalt That floats on high o'er vales and 

IGUANA. See lizard. ftdls. 

ILLUMINATION is the decorat- When the resemblance is earned 

mg of manuaenpts with elaborate further, and the qualities' or 
coloured lettering, scrolls and pic- attributes of one thing are trans- 
turea, particularly with burnished ferred to another, we have a 
gold Before the invention of print- metaphor “The Lord is my shep- 
ing monks used to write out copies herd .” or ‘Tie was a lion in 
of books of the Holy Scriptures, battle,” or “She was pure gold.” 
psalms, poems, histones, etc. They Antithesis jb the setting side by 
beautified their pages with lllumma- side for contrast of two sharply 
tion, a good example being a manu- opposed ideas “The lion ahall lie 
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down with the lamb ” When, m 
order to arrest the attention of the 
reader, an author expresses a con- 
trast which on the surface seems 
nonsense, we have a paradox “The 
child is father of the man ” Another 
form of striking and forceful expres- 
sion is epigram, a clever or pithy 
saying Here is one from an 
epitaph 

Here lies our sovereign lord the 
King 

Whose promise none relies on, 
Who never said a foolish thing 
Nor ever did a wise one 
Akin to antithesis and paradox is 
oxymoron, where two opposite ideas 
are reconciled m one expression 
“I must be cruel, only to be kind ” 
Emphasis and effect are often 
gamed m writing by special use of 
vowel and consonant sounds When 
consonant sounds at the beginning 
of words are repeated, the effect is 
called alliteration “a cheap and 
chippy chopper on a big black 
blo<i ” If -words are used which 
by their sound suggest the idea 
they contain, we have onomatopoeia 
“murmuring of innumerable bees ” 
See also prosody 
IMPERIALISM, generally speak- 
ing, is the name given to the politi- 
cal idea of having a strong and large 
empire and doing everything to 
strengthen and increase it Napo- 
leon had imperialistic ideas as he 
wished to build a strong empire 
centring round France Kaiser 
William of Germany had a similar 
idea about Germany In Britain 
DiBraeli was an imperialist, advocat- 
ing a strong and muted British 
Empire 

IMPORTS. See exports and 
imports 

IMPRESSIONISM is a style of 
painting developed mainly in France 
m the 1880s The “Impressionists” 
believed that the old way of paint- 
ing a picture so as to show all the 


details with equal clearness was 
false to what the eye really sees, and 
lost the true spirit of the scene 
They would argue that if a cow m 
the distance looked like a red 
smudge it should be painted as a 
red smudge and not as a miniature 
cow They set out to capture the 
general impression of a scene 
Further they studied more care- 
fully than did earlier artists the 
changes produced in the appear- 
ance of a scene by the changes of 
light and atmosphere The same 
scene looks different in different 
lights, that is, at different hours of 
the day and at different seasons of 
the year So they went into the 
open air for their subjects and 
painted the various effects they 
found there Their paintings open 
our eyes to the liveliness of colour — 
to the fact that it is broken into 
vibrating fragments and that even 
shadows, instead of being just grey 
or brown, may, if we look carefully, 
be seen sometimes to have purple 
or violet or green m them Their 
pictures are, therefore, vivid colour 
harmonies See painting 
Take care to stand well back from 
an impressionist painting so as to 
catch the broad vivid impression 
If you are too close, you may see 
only a chaos of bright colours 
Some of the great impressionists 
were Manet, Degas, Renoir, Monet 
and Sisley Among those who came 
after — Post-Impressionists — 
Seurat, Van Gogh, C&anne and 
Gaugin tend to see things with a 
sharper sense of their design and 
so make deliberate patterns of their 
shapes and colours 
INCAS, rulers of the Inca 
Empire which flourished in South 
America — in Peru and parts of 
Bolivia and Chile — from about A D 
1000 to the conquest of Peru by 
the Spaniard Pizarro m the 16th 
century They were highly civilized, 
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Incas worshipping the sun 


and wonderful builders, their chief 
cities being Cuzco and Quito They 
worshipped the sun and moon, and 
the “unknown God,” a spirit who 
pervaded everything They were 
clever farmers , working on a ter- 
race system very suitable to their 
mountainous country They were 
skilled workers in metal, pottery 
and textiles 

Their government was very des- 
potic, arranging all the details of 
everyday life, but it was a wise, 
kindly rule, suited to the docile 
nature of the people of those early 
days 

INCOME is a flow of money 
coming in, in return for 
some economic service It is 
generally measured in money 
terms & a man has regular 
work at, let us say, £5 a 
week then his income is 
£260 a year If a man has 
lent the Government £2,000 
at per cent, then he will 
receive a regular income of 
£50 a year If another man 
has a house that cost him 
£2,000 and he lets it to a 
tenant for £4 a week rent, 
then his gross income from 
that house will be £208 a 
year. But he may have to 


deduct from this amount the cost 
of maintenance, rates and taxes 
before he secures his net income 
Or he might invest £2,000 at 3 per 
cent m a company and receive £60 
m DIVIDENDS 

Whether he has contributed his 
labour or his capital to satisfy 
human wants, he receives m return 
a money payment which is called 
an income 

INDEPENDENCE, WAR OF. 
The War of Independence was 
fought by the British colonists in 
the Thirteen Colonies in North 
America (1775-1783) They quar- 
relled with the British Government 
on the questions of taxation and the 
liberty to trade with other nations 
They refused to pay taxes levied 
by the British Parliament in which 
they were not represented One of 
the unpopular taxes was that on 
tea In 1773, ships laden with tea 
lying m Boston Harbour were 
boarded by fifty men disguised as 
Red Indians, the chests were tom 
open and the tea emptied into the 
harbour this was the famous 
episode of the "Boston Tea-party ” 

There was soon fighting between 
British troops and colonists, the 
latter found a splendid leader in 
George Washington On 4th July, 
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Map of the new India , Pakistan, Ceylon and Burma 


1776, the American Congress issued INDIA, former name of the 
the famous Declaration of In- peninsula of southern Asia, now 
dependence — “that these United divided into two countries, India 
Colonies are, and of right ought and the Dominion of Pakistan 
to be, Free and Independent States There are many marked differ- . 
— that all political connexion be- ences m race, language, religion and 
tween them and the State of Great customs among its peoples Its 
Britain ia, and ought to be, totally population is over 388 millions, 
dissolved ” and it is separated from the rest of 

War started with the Battle of Asia by the great Himalayan moun- 
Bunker Hill (1775) and ended tarn range extending from Baluch- 
with the surrender of the British istan in the west to Burma m the 
general. Lord Cornwallis, at York- east Mount Everest, the highest 
town (1781) In 1783, the British peak, rises to 29,141 feet The 

Government recognized the inde- climate is of the monsoon type, 

pendence of the United States, and and is hottest fc6m May to June, 
m 1789 George Washington became when the monsoon breaks Most of 
the first president Canada remained TnHia has no/ ram except in the 
loyal to Britain thr oughout the war, monsoon peihod The Himalayan 
and many loyal British colonists foothills arc cooler than the plains, 
moved northward from the United and Europeans migrate there m 
States to find new homes there, the suipfiner In the north-west, 
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the Khyber Pass to Afghanistan 
lies in a desolate region inhabited 
by tubes with flocks of camels, 
sheep and goats The mountain 
region of Assam in the north-east 
is noted for the tea grown on the 
slopes of the Brahmaputra Valley 
The great plains drained by the 
Indus and Ganges are the most 
densely populated parts of all 
There is little rainfall, especially m 
the west, but irrigation overcomes 
the water shortage in most areas 
Rice, jute, cotton, wheat and millet 
are grown intensively 
Delhi, the capital of India, is 
an important route centre, but the 
largest town is Calcutta Karachi, 
capital of Pakistan, is an airport 
and port for the Indus basm The 
chief exports in the west are 
wheat and cotton from the Punjab 
In the southern peninsula is the 
Deccan plateau, sloping to the west 
from the steep forested scarps of 
the Western Ghats Cotton is 
grown on rich lava soil in the 
north-west, and nee on the coastal 
plainB Elsewhere millet is the chief 
crop Madras on the east coast 
and Bombay on the west, are 
important ports Bombay is also a 
manufacturing centre, important 
^ mainly for textiles and steel Coal, 
' x -old and m a nganese are mined, but 
S'P'ustry is comparatively undevel- 
mc[n * In some areas the ancient 
°P<£ metal-beating, carpet-mak- 
cra “ a carving are still earned on 
mg and 'n j nc £ a jg a va8 t l^j y^th 
History? oldest civilizations in 
°“ e ~f n The great religious 
the world * lived there about 
teacher, buddil i’ Chnst About ^ 
500 yearn before fr ^ Co nqueror 
time of William -^ed^e^ ’ 

Mohammedans mvat reated a > 

from the North and c-, (ire 
Mogul or Moslem emp 

The East India Comp ^ ^ 

there from 1600, bean 
supreme power upon the 3 


of clive at Plassey in 1756 until 
1859, after the Indian mutiny 
Then the Bntish Parliament took 
over control of affairs and m 1877 
Queen Victoria was proclaimed 
Empress of India 
As the Indian people became 
more politically minded, some 
Indian leaders, including Mahatma 
Gandhi, wished to bring Bntish 
rule to an end and make India free 
of any political connexion with 
Britain There are about 300 
milli on Hindus there and about 
100 million Moslems, besides other 
races. Hindu and Moslem leaders 
found it difficult to reach an agree- 
ment as to the future government 
of the country Now the former 
India has become two countries, 
the predominantly Hindu state 
of India and the predominantly 
Moslem dominion of Pakistan, 
which is partly in the north-west 
and partly m the north-east 

About 150 languages are spoken 
by the various peoples, without 
counting dialects The people live 
mainly in villages, and work on the 
land Methods of agriculture are 
still primitive, simple ploughs being 
slowly pulled by bullocks Yet the 
splendour of their tombs, temples 
and statues is unequalled — the Taj 
Mahal at Agra, tomb of the wife of 
a former Mogul emperor, is world- 
famed Only about 120 out of 
every thousand people can read 
or write, and owing to this fact 
vote by ballot is almost impossible 
m some districts Yet with improv- 
ing educational and welfare ser- 
vices, and especially with an increas- 
ing interest taken by educated 
women in pubhc affaifs, the new 
India and Pakistan now move for- 
ward with ever-increasing import- 
ance in world affairs 
INDIAN MUTINY broke out 
in 1857 when Indian soldiers, 
known as Sepoys, rebelled against 
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Indo -China and Malaya 


their Bnti8h officers There were 
three reasons for discontent a 
false rumour that Indian religions 
were to be done away with, a 
prophecy that British rule m India, 
established in 1757 by the Battle of 
Plassey, would last only a century, 
u nd rumours that the cartridges 
g^hcd to the soldiers with the new 
mur. \ nfles were greased with 
oped if xu and cows’ fat,' to the 
crafts t, carlan the pig is unclean 
mg and * j m du the cow is sacred 
History's v broke out at Meerut 
one of thei '^urbances took place 
the world Cawnpore, and the 
teacher, BUDDt-y a t Lucknow en- 
500 years beforv 81C g e jt was not 
time of Willianpgg^g com- 
Mohammedans u 
from the North a»he mutiny, the 
Mogul or Moslem took over the 
The East India gjfairs from 
there from 1600, v y< g^ jndia 
supreme power upo: 


INDICES. See powers and in- 
dices. 

IND O-CHINA m the south-east 
of Asia includes the independent 
king dom of Siam, the French pos- 
sessions of Indo-China (see french 
indo -china) consisting of Cam- 
bodia, Laos, Cochin-China and the 
republic of Viet Nam 

To the south is the Malay Penin- 
sula 

INDUCTANCE COIL, a coil of 
wire which creates a magnetic field 
when a current passes through it 
It may have an iron core The 
effect of an inductance is to oppose 
any increase or decrease in the cur- 
rent passmg through the coil, and 
thus it helps to keep the current 
steady 

INDUCTION COIL. A rapid 
change of current and magnetic 
field m one coil affects another cod 
near by, and induces m it a voltage 
See magnet The induction cod 
uses this principle to produce very 
high though intermittent voltages 
from a low voltage source of power, 
such as a battery or accumulator. 
The primary cod is magnetized 
every time a current passes through 
it from the battery, this current is 
constantly being started and stopped 



SPARK INTERRUPTER 



Induction coil and ctrcutt 
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by the hammerbreak, which oper- 
ates in a manner similar to an 
electric bell Every time the cur- 
rent is interrupted a high voltage 
is induced m the secondary cod, 
which consists of thousands of 
turns of fine wire wound round the 
outside of the primary coil The 
high voltages so produced are used 
to make sparks across spariung 
plugs for engine ignition, \-ray 
tubes and similar purposes, where 
little power but nigh voltage is 
required 

INDUSTRIAL REVOLUTION, 
the great change in the life and work 
of the British people brought about 
by the use of steam and the inven- 
tion of machines for the factories 

Untd the middle of the 18th 
century, spinning and weaving 
were done at home New inven- 
tions, such as Kay’s flying shuttle, 
enabled the weaver to use yam 
more quickly than the spinners 
could prepare it Then Hargreaves 
invented the spinning jenny which 
spun a number of threads at a time 
Other machines followed, and be- 
came too heavy to be worked by 
hand Water power was at first 
used Small nulls were budt near 
streams, and in these the new spin- 
rung and weaving machinery was 
set up Then came (1785) the 
steam engine, improved by watt, 
and the nulls by the sides of 
streams were deserted, new m i l ls 
and factories were built near the 
coalfields, where it was easy to 
obtain fuel for the engines 

Many people left the villages and 
went to the towns with the new 
factories and mills The new 
machinery needed iron and steel, 
and the small iron works of Kent 
and other woodland districts (where 
iron was smelted with charcoal) 
could not supply enough iron 
Then modern iron works sprang 
up near the coalfields The popu- 
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lation of the North and the Mid- 
lands greatly increased, and new, 
unhealthy towns with crowded 
houses and slums amid smoke and 
dust became blots on the country- 
side Conditions in the factories 
were bad for many years, until 
Factory Acts were passed to im- 
prove them Before them children 
were forced to work twelve hours a 
day, crouching under machines, 
mending broken threads 
The coming of the machines 
caused hardship at first, and many 
workers feared unemployment 
Bands of workmen sometimes broke 
into mills where new machines had 
been installed and destroyed them 
These machine breakers were known 
as Luddites, from a weak-minded 
boy, Ned Ludd, of Leicestershire, 
who m a fit of temper destroyed 
some stocking machines 
Wedgwood developed the pot- 
teries, where cups and saucers are 
made Famous engineers made 
CANALS, and others (Macadam, etc ) 
unproved our roads See transport 
Then in 1825 came George Stephen- 
son’s moving engine (or locomo- 
tive), and the age of railways and 
steamships soon developed Britain 
thus became the first industrial 
pow er in the world 
INERT GASES are a number of 
rare gas elements found m the 
ATMOSPHERE, which do not appear 
to be able to combine together or 
with any thing else 
INERTIA. A railway wagon, for 
example, when at rest needs a force 
to set it moving, because of its 
mass, however small the friction 
may be Once moving it needs 
another force or effort to bring it 
to rest This last force is produced 
by the brakes This reluctance to 
change its state of rest or uniform 
motion is termed inertia 
INFECTION is the spread of 
badtenal activity from one person 
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to another, or the invasion by 
bacteria, causing putrefaction In- 
fection may be earned directly, or 
indirectly by flies and other insects 
Diseases are called contagious when 
contact is necessary for their spread 
Disinfection should take place after 
certain infectious diseases, the 
patient having a bath containing 
carbolic lotion, the bedding and 
clothing being washed in lysol solu- 
tion, find rooms fumigated with 
formalin Quarantine is the period 
of isolation necessary after exposure 
to i nfect ion 

INFRA-RED RAYS. These are 
often, called “invisible light,” be- 
cause they usually accompany bght 
waves given out by hot bodies and 
are reflected and ref-acted just like 
visible light We cannot see them, 
however, because then wavelength 
is too great for the eye to be 
affected, but it is possible to take 
photographs in the dark of hot 
objects Because of the mira-red 
rays they give out The rayi are 


made use of in long-distance 
photography 

INK. Printers’ ink is carbon black 
ground up m oils which dry very 
rapidly Writing inks are other dyes 
dissolved m water Invisible inks 
are numerous — an easy one to 
obtain is very dilute sulphuric acid. 
When used with a dean pen and 
blotted it is invisible, but on heating 
it turns black 

INOCULATION. Disease-caus- 
ing bacteria produce poisons 
(toxins) m the body, and as a result 
the body forms anti-toxins to over- 
come them Anti -toxins formed m 
the body of a person or animal 
against one particular disease can be 
injected into another person, and 
wall help him to resist attack by 
bacteria of that disease See pas- 
tedr This inoculation is used 
generally to prevent, but sometimes 
to cure, the disease 

Vaccmatton is injection with the 
toxin itself , this produces a milde r 
form of the disease which will give 
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immunity from the more serious 
one an example a the injection 
of calf-lymph, from a calf with cow- 
pox Blisters develop at the points 
of injection, but the effect does not 
spread, and the vaccinated person 
a unlikely to catch the far worse 
allied small-pox if exposed to 
infection This method of prevent- 
ing the disease was discovered by 
the British doctor, Edward Jenner 
(1749-1823) 

INSECT, the largest class of 
arthropod animals, including over 
500,000 species Insects’ bodies are 
divided mto head, thorax and 
abdomen The head bears one pair 
of antennae, eyes and mouth parts 
The jointed antennae are used for 
feeling, smelling and communica- 
tion The eyes are compound, 
unlike human eyes, and several 
small simple eyes may also be 
present Mouth parts vary accord- 
ing to the insect’s food, and may be 
adapted for biting, sucking, or 
piercing and sucking The thorax 
is made of three segments, each 
bearing a pair of jointed legs, the 
last two segments usually bearing 
wings also The abdomen 
no limbs but may have a 
sting, or m the female an egg-laying 
tube at the tap 

Insects breathe by a system of 
branching air-tubes, carrying air to 
all parts and opening by a senes 
of holes down die strifes An insect 
hatches from the egg mto a larva, 
which feeds, grows and moults a 
number of tones The full-grown 
larva becomes a pupa (compare 
with chrysalis under butterfly) 
From the pupa emerges the adult 
insect, which will grow no more 
Some insects leave out the pupa 
stage, and the larva grows more 
like the adult at each moult Some 
adult insects feed , other short- 
lived forms may not even have an 
alimentary canal While many ip- 


sects are used by man — eg the 
hive-bee for honey and wax, the 
silkworm for silk, the co chineal 
beetle for dye — numbers of them 
do tremendous harm The mam 
orders of insects are considered 
under bee, beetle, bug, butterfly, 
CADDIS-FLY, COCKROACH, DRAGON- 
FLY, flea, and fly See also 

METAMORPHOSIS 

INSECT-EATING MAMMALS 
are a group of small mammals with 
long snouts and sharply pointed 
teeth, which hunt their food chiefly 
by night British members are the 
hedgehog, shrew and mole The 
hedgehog’s back is covered with 
short spines, its underside with 
coarse fur If frightened, its defence 
is to curl itself mto a tight ball with 
spines projecting and head and legs 
hidden It hunts its food — grubs, 
snails, worms, eggs, etc — by night, 
and may be heard grunting and 
snuffling In captivity it enjoys 
bread and milk (See hedgehog as 
a pet ) ShrewB resemble mice but 
are not related to them, they have 
more tapering snouts, minute eyes, 
pointed teeth and are also flesh- 
eating Their fur, like that of 
moles, stands upright They have 
a rank smell and many cats kill, 
but will not eat, both common 
and pigmy shrews They make 
shallow burrows, but the tunnels 
of the mole are much deeper Moles 
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have continually to hunt worms, 
or they would die of starvation in a 
very few hours. Moles throw up 
earth as mole-hills, shovelling with 
their amazingly strong spade- 
like forepaws Their pin-head eyes 
are deep set in the grey-black fur, 
the ears also are concealed and the 
snout is long and sensitive 
INSECT-EATING PLANTS. 
Certain plants are specially fitted 
to digest insects in addition to feed- 
ing in a way normal to plants In 
Britain three small bog-living 
plants, sundew, butterwort and 
bladderwort, have specially modi- 
fied leaves to trap insects Glisten- 
ing sticky drops on the red tentacles 
fringing a sundew’s leaves attract 
insects Small insects cannot strug- 
gle free, the tentacles bend slowly 
inwards and enclose them, while 
digestive juices make the soft parts 
of their bodies soluble, so that the 
leaf can absorb them Butterwort 



Plants that eat insects 


has leaves with curved edges, con- 
taining glands, while bladderwort 
lives in water and grows bladders 
with trapdoors opening inwards 
only, from its leaves In both, 
small creatures are trapped 

INSECTICIDE is a chemical 
substance which is used to kill 
unwanted insect pests Common 
insecticides are pyrethrum, derns, 
nicotine, tar oil, formalin, and 
DDT (dichlor-dipbenyl-tnchlor- 
ethane) 

INSECT PESTS wage a con- 
tinuous war against the gardener’s 
efforts to produce sound, healthy 
crops To deal with them, first keep 
the soil clean and free from weeds, 
which harbour pests and aid their 
activities If the growth of weeds 
is prevented by hoeing, pests will 
not flourish, as the soil is exposed 
to the sun’s rays which many pests 
dislike Some of the most destruc- 
tive pests are 

(1) The Wuezoorm, a very trou- 
blesome insect which damages 
potatoes, lettuces and seedlings. It 
can be trapped by burying bits of 
old potato or carrot in the ground 
at the end of a stick. The wireworm 
burrows into this trap which should 
be pulled up after a few days and 
burnt and another one set 

(2) The Cabbage White Butterfly 
lays its eggs on the leaves of the 
plants of the cabbage family during 
the late summer. These hatch out 
into green caterpillars in just over 
a week Two methods of dealing 
with them are by picking off the 
caterpillars by hand and destroying 
them, or by spraying salt water 
into the centre of the plants 

(3) Slugs and Snails can com- 
pletely nun young lettuces They 
come out from their hiding places 
under old walls, stones or heaps of 
rubbish in the evening, particularly 
if it is wet A poisonous preparation 
called metaldehyde (meta) is very 
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These msect pests me a nuisance tn the vegetable garden 


effective in dealing with these 
nuisances if it is spread around 
the plants to be safeguarded 

(4) Aphides are tiny green or 
black; flies which attack young 
cabbages, broad beans, rose and 
fruit trees They can be controlled 
by dusting the plants with Dems 
powder, or spraying the trees with 
soapy water and paraffin mixed or 
with one of the special chemical 
solutions sold for die purpose 

(5) Flea Beetles attack seedlings 
of the cabbage family and young 
turnips, especially m the dry 
weather when the ground is hard 
They are small, shiny, black insects 
that jump into the air when dis- 
turbed Derm powder dusted on 
to 'the plants is very effective 

See GREASE-BANDING and IN- 
SECTICIDE 

INSULATOR, a material of high 
resistance to the passage of elec- 


tricity (see current), such as rub- 
ber, ebonite, asbestos, or earthen- 
ware, placed so as to prevent the 
wire carrying the current from 
touching any other conductors of 
electricity, it thus stops the elec- 
tricity from flowing in unwanted 
directions 

INSULIN Diabetes is caused by 
a defect in the pancreas, so that 
it does not secrete enough of a sub- 
stance needed to deal with the sugar 
absorbed in digestion This sub- 
stance, called insulin, can be ex- 
tracted from calves’ livers, and, if 
injected into the diabetic patient’s 
body, will replace that which should 
have been made by bis own pan- 
creas, and will thereby relieve his 
condition 

INSURANCE is a method of 
taking precautions against risks, 
whether to life or property And 
risks such as accident, fire, theft, 
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loss, illness, and death are com- 
mon Insurance companies have 
been formed to insure against these 
risks The procedure is similar in all 
cases If you wish to insure your- 
self against risks, you apply to the 
insurance company. If the company 
agrees to accept you, you are given 
a policy, which is a contract giving 
details of what you have to pay 
and what the company will do if 
that eventuality against which you 
insure takes place You can arrange 
to make your payments weekly, 
monthly or yearly. That payment 
is known as a premium If the 
eventuality never takes place, you 
have paid away premiums as a pre- 
caution, but if it does then the 
company will indemnify you for 
your loss 

Then there is Social Insurance by 
the State for old age, ill-health and 
unemployment In 1908 Lloyd 
George introduced a scheme for 
old-age pensions In 1911 he intro- 
duced another measure of Social 
Insurance It was divided into two 
parts — health insurance, and unem- 
ployment insurance It was expen- 
mental m character The principle 
was that the premium should be 
paid by the insured person, his 
employer, and the State to cover 

(a) health insurance, which con- 
sisted of medical benefit, sickness 
benefit, disability benefit, maternity 
benefit and sanatonum benefit, and 

( b ) unemployment insurance, for 
benefits during unemployment in 
certain compulsorily insured trades, 
and State help to trade urnons 
which paid unemployment benefits 
From this slender beginning, 
growth has been immense The 
economist Lord Beveridge pro- 
posed a more comprehensive scheme 
of national iNbURANCE, and sub- 
sequently the British Parliament 
brought in a scheme to insure all 
workers against ill-health, accident 


and unemployment, and affording 
money benefits or pensions' to 
widows, the elderly, and disabled 
people, amongst others Govern- 
ments of other countries are bnng- 
mg in sim ilar measures 

INTEREST is a sum of money 
which falls due at stated intervals 
for the use of money lent. Interest 
is charged at the rate of so much 
per cent (per hundred pounds) per 
annum (per year) The money lent 
is the principal. When the interest 
is paid each time it falls due, it is 
called simple interest * it can be cal- 
culated from the following formula 

Simple mterest = 
principal X time in years X 
or S.I =* 3 J££. 

So the simple interest on £4,500 
for three years at 6 per cent will be 
4500 X 3 x & = £810 
When, however, the mterest is not 
paid as it falls due, it is added to 
the principal: and this added sum 
of money itself begins to bear 
interest as additional money lent 
It is then known as compound 
interest, and calculated as follows* 
1st year’s interest on 

£4,500 = 4500 X fa = £270 

2nd year’s mterest on 

£4,500 + £270 = 4770 X & 

= £286*2 

3rd year’s mterest on 

£4,770 + £286-2 = 5056-2 X & 
= £803 372 

Compound interest = £859-572 
= £859 1 Is. 5d correct to the 
nearest penny 

I NTER JECTION. See grammar. 

INTERMEZZO, a musical com- 
position sandwiched in between two ’ 
o there, e g the well-known “Inter- 
mezzo” from CavaQena Rusticana, 
which is played between two scenes 
of the opera 

INTERNAL COMBUSTION 
ENGINE. See engine 
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INTERNATIONA^ DATE 
LINE. See standard times and 
also the m ap of the world 
INTERVAL. In music an inter- 
val is the difference in pitch between 



Third fifth Ocwre 

Intervals between two notes 


one note and another, e g G to B 
is a third, as it contains three notes, 
G A B, G to D is a fifth (G A B C 
D), G to G is an octave (1 e inter- 
val of eight notes)— G A B C D E 
F G 

INVAR is an alloy composed of 
64 per cent iron, 36 per cent nickel 
Its most valuable property is its 
negligible expansion when moder- 
ately heated It is therefore used 
for surveyors’ measuring tapes and 
for balance wheels of docks 

INVESTMENT in commercial 
life is the use of money produc- 
tively, so that a regular income is 
obtained If, for example, you 
have £1,000 to invest, you may do 
so in several ways (1) You can 
invest it by buying ordinary shares 
in a company You thus become 
part-owner of that company From 
the profits you will receive a divi- 
dend or return on your investment 
or outlay (2) You can buy a house 
If the net return is good, that is, 
if after paying rates and taxes the 
remaining money from the rent of 
the tenant is high, you have made 
a sound investment (3) You can 
invest in Government securities 
You will generally obtain a smaller 
income, but it will have the advan- 



IODINE, a dark violet crystal- 
line element which is very soluble 
in alcohol, in which condition it is 
known as “tincture of iodine” and 
used as an antiseptic Small amounts 


are essential to all living animals 
The sources of iodine are seaweed 
and crude Chile saltpetre 
ION, the name given to the part 
of a molecule formed when it is 
broken up in solution or under 
electrical bombardment Ions are 
usually electrically charged 
IRAN. See Persia 
IRAQ (Mesopotamia) lies mainly 
around the basin of the Tigris and 
Euphrates, the only large nvers in 
south-west Asia, and at the eastern 
end of the Syrian Desert Rice, 
wheat, barley and dates are grown, 
but the mam source of wealth ib 
the petroleum from the foothills of 
the Upper Tigris, sent by pipeline 
to the Mediterranean for export 
The capital is Baghdad See the 
map of the near east 
IRELAND, the "Emerald Isle,” 
so called because the grass remains 
green throughout the year in the 
mild, damp climate The central 
plain is bordered by an irregular 
run of highlands rising to moun- 
tains in the extreme south-west In 
many parts of the plain, drainage 
is poor and huge swamps or bogs 
and large lakes occur See northern 
IRELAND and EIRE 

Hutory After the reformation 
the Irish remained Catholics Later, 
Protestant settlers from Britain 
went to Ireland, settling mainly in 
the north In CromwelTs time and 
a gain during the 19th century Ire- 
land had a troubled history Dis- 
content was increased by famine m 
the 1840s; many Irish peasants 
emigrated to America, and a society 
known as Fenians hoped to over- 
throw British rule m Ireland and 
set up a republic Outrages took 
place, but the Irish clergy never 
approved of the movement, and the 
majority of the peasantry were not 
much interested For many years 
Gladstone tried to bring about 
some settlement by means of Land 
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republic. When elections 
took place in 1918, Sinn 
Feiners gained a majority 
and refused to take 
their seats in the West- 
minster Parliament, but 
set up an Irish Parlia- 
ment m Dublin' 

At last it was agreed 
(1921) to set up the Irish 
Free State excluding 
Ulster (Northern Ire- 
land), which remains a 
part of the United King- 
dom It was to have the 
status of a dominion 
within the British Com- 
monwealth, but this did 
not satisfy the Irish 
statesman, Eamon ' dc 
Valera, and his Republi- 
can Party After another 
civil war the Free Staters 
won and the Irish Free 
State began to rule itself 
The counties of Ii eland me —NORTHERN De Valera, Prime Mirus- 
IRELAND (1) Antnm, (2) Londonderry, ter 1932-48, gave the 

(3) Tyrone; (4) Fermanagh, (5) Armagh, Free State a new consti- 

( 6) Down, andEIRE (7 ) Donegal, (8) Mayo ; tution and used the Irish 

(9) Sligo, (10) Leitrtm, (11) Cavan, (12) name Eire for the coun- 

Monaghan; (13) Louth, (14) Galway, (15) try In 1949 Eire passed 

Roscommon, (16) Longford; (17) West Meath, laws cutting its links 

(18) Meath; (19) Dubkn; (20) Offaly; (21) with the British Com- 

Clare, (22) Leix, (23) Kildare, (24) Wicklow, monwealth, to become 

( 25) Limerick, (26) Tipper ary, (27) Kilkenny, the Republic of Ireland. 

(28) Carlow, (29) Wexford; (30) Kerry, IRON is a white metal- 

(31) Cork, (32) Waterford he element notable for 

two things — its magnetic 
Bills to help the peasants, and then properties, and the number of valu- 
by trying to secure Home Rule for able alloys which it forms with 
Ireland carbon and other elements. 

A bill to give Home Rule to Ire- It is found as an ore combined 
land was passed in 1914, but owing with oxygen or sulphur. The latter 
to threats of civil war between compound is occasionally found 
Northern Ireland (Ulster) and in household coal and is golden- 
Southem Ireland, and the out- coloured It is called iron pyrites 
break of the First World War, the IRONS and IRONING. House- 
plan was deferred The Easter hold irons are of three kinds, flat, 
Rebellion of 1916 followed This gas and electric Flat irons are num- 
was the work of the Sinn Feiners bered according to weight Nos. 1 
who, like the Fenians, wanted a and 2 being small and light are 
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suitable for children’s clothes and 
the more intricate parts of other 
garments, Nos 4 to 6 are best for 
general use, for they are heavy 
enough to give a good pressure 
without undue effort These irons 
are heated over a gas ring They 
must be kept clean with 
emery paper Gas and 
electric irons maintain a 
uniform heat and only one 
mm is required, while with 
flat irons two are needed — 
one heating while the other 
is being used Unless the 
electric iron has a thermo- 
stat to regulate the cur- 
rent, the current should be 
switched off when the iron 
is not actually being used 
The heel of the electric 
non sometimes acts as a stand 

To test the heat of any iron dip 
a finger into a bowl of water and 
let a drop fall on to the face of the 
iron if the iron is cool there will 
be no sound and the drop will roll 
off, but if the iron is hot there will 
be a sharp sizzling sound and the 
water will dry quickly 

The ironing table is prepared by 
spreading the ironing blanket 
smoothly over it Place an ironing 
sheet over the blanket and fasten 
it by means of tapes to the legs of 
the table so that it does not crease 
Have a basin of cold water ready, 
a damping cloth, the iron stand, 
and hangers ready for use (With a 
patent ironing board, which con- 
veniently folds up after use and can 
be put away, one side of a garment 
can be ironed without creasing the 
other side ) 

Fabrics are ironed evenly damp 
or quite dry, according to what they 
are Ironing household linen or 
cotton articles is done on the right 
side, cr6pe-de-chine-fimshed or 
satin materials on the wrong side 
Iron in the direction of the warp 


Iron tvtfh a °ood, even pressure 

threads, those running the length 
of the material, if possible, and 
from right to left Give a good, 
even pressure and continue until 
the article is quite dry For flat 
cotton and linen things, have them 
partly dry, place them on the table 
right side up and iron evenly until 
dry For things not flat, iron the 
parts farthest away first, and small 
parts before the large parts Iron 
lace and embroidery on the wrong 
side over a piece of flannel, and 
cover embroidery with a damp 
cloth Hold gathers in the left hand, 
press the toe of the iron mto the 
gathers, raising the heel of the iron 
All garments should be hung on a 
rack to an - before bemg put away 
Pressing is a special method of 
ironing, and is suitable for all dry 
materials and seams The article is 
placed on the ironing table, the 
warm iron pressed lightly over a 
damp cloth on certain parts, lifted, 
and pressed again Knitted fabrics 
are pressed on the wrong side 
While a garment is bemg made, 
every seam should be pressed as it 
is finished 
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IRRIGATION is a method ol 
making up for lack of rainfall by 
watering the ground artificially The 
water is generally obtained from 
rivers, wells or reservoirs Primitive 
water-wheel and bucket systems are 
still used in places m Egypt, India 
and China, but dams have been 
built m Egypt and India which 
store river and lake water until the 
dry season, to be distributed then 
through canals and ditches ami - 
sian wells (deep wells which col- 
lect water from water-holding 
layers of rock, such as sand or 
chalk, lying between two imper- 
vious layers) are also used Many 
of these have been sunk in the 
London and Paris basins, the 
Sahara Desert and Australia 

IRVING, Sir Henry (1838-1905), 
was a famous actor-manager, par- 
ticularly in tragedy He became 
famous for his acting in The Bells 
From 1878 to 1902 he managed 
the Lyceum Theatre with Ellen 
Terry, the actress. Irving did much 
to revive Shakespeare on the Eng- 
lish stage 

ISAIAH, a 1 lebrew who lived in 
the 8th century b c , taught that 
God governed all nations, and 
was holy and required righteousness 
and justice He prophesied that 
Judah would suffer for its, greed 
and wickedness, but a remnant 
would remain, and the ideal King, 
the Messiah, come He wrote most 
of the first part of the book of the 
biblt that bears his name 

ISLAM, the religion founded by 
MOHAMMED 

ISLAND, a piece of land com- 
pletely surrounded by water 

ISLE OF MAN, an island tourist 
resort in the Irish Sea which has 
its own ancient parliament, called 
the House of Keys See the map of 
England on page 204 

ISOBAR, a line on the map join- 
ing places with the same atmo- 


spheric pressure See barometer 
ISOTHERM, a line on a map 
which joins up places on the earth’s 
surface which have the same aver- 
age atmospheric temperature 
ISRAEL, the Jewish state formed 
out of the former pales line 
ITALIAN ART. See art 
ITALY is a Mediterranean coun- 
try consisting of the mam peninsula 
and the islands of Sicily and Sar- 
dinia The peninsula consists mainly 
of the Apennme mountains bor- 
dered by fertile coastal lowlands 
which are watered by numerous 
small rivers Between the Apen- 
nines and the Alps in the north is 
the broad Lombardy plain of the 
Po Basin Wheat (from which 
macaroni and spaghetti arc made), 
mai7c and nee are grown, and 
grapes and olives on the more 
southerly coastlands Silkworms are 
reared on mulberry trees in the 
River Po basin, which supports 
half the population of Italy and is 
also the centre of a lai^e textile 
and automobile industry (based on 
hydro-elec iRic power from the 
Alps), concentrated in a few big 
towns such as Milan and Turin 
The chief ports are Genoa on the 
Ligurian coast, and Taranto and 
Bnndisi in the south, which arc air 
and sea ports on the route to the 
East Rome, the capital, lies on the 
Tiber and is a world-famous artistic 
centre Other well-known towns arc 
Naples (famed for the nearby ruins 
of Pompeii), Florence, and Venice, 
an island city where canals often 
take the place of streets The Italian 
Alps are famed for their lake and 
mountain scenery 

History Until the second half of 
the 19th century Italy was not a 
"nation”, it was a ‘ geographical 
expression ” It was made up of a 
number of small states, some of 
which, especially Naples, were bad- 
ly governed At that time Venice and 
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Map of Italy with the neio frontiers 


Lombardy -were still 
under Austrian rule 
' Mazzmi, an Italian 
patriot, who had 
been driven into 
exile because of his 
political views, wrote 
m favour of an Ital- 
ian revolt, and organ- 
ized the Young Italy 
Association But the 
man mainly respons- 
ible for Italian unity 
and. liberty was 
Count Cavour, the 
Prime Minister of 
Sardinia-Piedmont 
He secured the help 
of Napoleon III, the 
Emperor of the 
French, m a war 
against Austria 
Lombardy was 
freed, but before 
Venice could be 
liberated Napoleon 
deserted the Sardin- 
ians (1860) Cavour 
and his king, Victor 
Emmanuel, worked 
on, and eventually the King of Sar- 
dinia became king of a united Italy 
A famous leader in this cam- 
paign was Garibaldi He became 
acquainted with the leaders of 
"Young Italy ” At the head of his 
famous “Thousand,” volunteers of 
various nationalities, he sailed — 
under the protection of the British 
Navy — from Genoa for Sicily, made 
himself master of the island, and 
then crossed to the mainl a n d He 
drove Francis H out of Naples, and 
held the city until the arrival of 
Victor Emmanuel, who was pro- 
claimed at Naples as King of Italy 
Venice did not come into the new 
nation until 1866, some of the Papal 
States not until 1870 Thus Italy, 
like Germany, grew up very late as 
a muted nation 


In the first world war, Italy 
fought against Germany, later Mus- 
solini set up a Fascist Government 
m Italy, but did not depose the 
king In 1935 Mussolini made war 
on the Abyssinian king, Haile 
Selassie, though both Italy and 
Abyssinia were members of the 
LEAGUE OF NATIONS 

Before the outbreak of the second 
world war Mussolini made an 
alliance with Germany, known as 
the Berlin- Rome Axis Italy suffered 
severely during the war, and was 
defended by German troop In 
September, 1943, the United 
Nations granted her an armistice, 
but German troops continued to 
fight in the north The German 
forces in Italy finally surrendered in 
1945 and Italy became a republic 
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JACKAL See dog 

JACKDAW, a black bird with 
grey head and nape, resident in 
Great Britain It is always to 
be found with rooks and gulls 
in autumn and winter It nests 
sociably m trees, towers and ruins, 
and says “Jack* Jack 1 ” It is easily 
tamed when young, but often steals 
See CAGE BIRDS 

JACOB was the son of Isaac and 
twin brother of Esau The book of 
Genesis tells how Jacob cheated 
Esau of his birthright and blessing, 
and then fled to his uncle Laban, 
and during the journey had a strik- 
ing dream at Luz After many years 
he returned and made up the 
quarrel with Esau by gifts Con- 
tinuing his journeying, Jacob came 



Pitnce Chm he's Jacobite corny 


again to Luz, where he had first 
dreamed For this reason he built 
an altar, and lenamed the place 
Bethel Then Jacob’s name was 
changed to Israel The rest of 
Genesis tells the stoiy of his sons, 
Joseph and his brothers, and of how 
Jacob finally went to live m Egypt, 
made Joseph promise to bury him 
in Canaan, and gave his prophetic 
blessing before his death 
JACOBITES. When King jambs 
ii left England in 1688 and William, 
Prince of Orange, became King of 
England, most of the people were 
pleased , but some were not Those 
who thought James and the Stuarts 
should still rule the country formed 
themselves mto a society called the 
Jacobites — from Jacobus , the Latin 
form of James 

In 1689 Graham of Claverhouse 
roused the Highlanders for James 
and won the Battle of Kilhecrankie, 
but Claverhouse died at the moment 
of victory Queen Anne’s reign was 
one of constant plotting by the 
exiled Stuarts 

In 1715, soon after the accession 
of George I, a rebellion took place 
in favour of King James’s son, 
known as the Old Pietender This 
lebelhon was soon over, and the 
rebels were treated with great 
mercy Thirty years passed before 
another Jacobite rising occurred 
Then Bonnie Prince Charlie landed 
in Scotland, and this Young Pre- 
tender became a popular hero He 
collected an army together and 
marched south as far as Derby, but 
the rebellion ended m failure The 
rebels withdrew to Scotland, and 
the following year (1746) the prince 
was defeated at Culloden, near 
Inverness, by the Duke of Cumber- 
land (son of George II) whose 
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treatment of the vanquished earned 
him the name of “the Butcher” 
Prince Charlie, aided by Flora 
Macdonald, escaped “saiely o’er 
the stormy main, ’ and there were 
no more Jacobite risings Flora 
Macdonald was imprisoned in the 
Tower of London for her share m 
the escape ot Prince Charlie 

JAGUAR See cat 

JAMAICA is the largest British 
island w the west indies It is hilly 
and watered by several rivers with 
good harbours at their mouths A 
number of the people are farmers, 
growing coco-nuts, spices, cereals 
and tropical fruits Sugar, coffee 
and bananas are grown on big 
plantations Jamaica is noted for its 
rum The capital is Kingston See 
map of CENTRAL AMERICA 

JAMES I (reigned 1603-1625) 
was the first of the Stuart kings of 
England As he was also James VI 
of Scotland, he thus became the 
first long of the united monarch- 
ies He was the son of Mary 
Queen of Scots, cousin of Queen 
Elizabeth, and when Elizabeth lay 
dying she named him as her suc- 
cessor 

James I took great interest m the 
splendid translation of the bible 
known as the Authorized Version 
(1611) He was a believer in the 
divine right of kings — that the king 
was appointed by God, and to dis- 
obey the king was to disobey God 
His reign became a preparation for 
the civil war during the reign of 
his son, Charles I Important events 
of James I’s reign were the gun- 
powder plot (1605), the first suc- 
cessful British colony in Virginia 
(1607), the sailing of the pilgrim 
fathers on the Mayflower (1620), 
and the development of over- 
seas trade by the East India 
Company 

JAMES H (reigned 1685-1688) 
was the second surviving son of 


[ Charles I On the restoration of his 
brother Charles II to the throne, 
James returned to England also, 
and did good work as Lord High 
Admiral In 1672 he became a 
Roman Catholic and on the passing 
of the Test Act, 1673, was obliged 
to give up his offices After James’s 
accession, a rebellion took place in 
favour of the Duke of Monmouth, 
but this failed and the duke was 
put to death The king ordered a 
Declaration of Indulgence to be 
read in all churches, suspending the 
penal laws against Roman Catholics 
and Protestant Dissenters Seven 
of the bishops refused to read it, 
and were tried but acquitted The 
birth of a son to James’s second 
wife, and the fear of a Catholic 
succeeding to the throne, led 
the chief men of England to invite 
James’s son-in-law and daughter, 
Prince William of Orange and 
Princess Mary, to become king and 
queen William landed m England 
in November, 1688 James fled to 
France with his wife and infant 
son In 1690, he made another bid 
for the throne and landed in Ire- 
land, but his army was defeated by 
William at the Battle of the Boyne, 
and he died in e xile 

J AM-MAKING. The general 
es for jam-making are Fruit 
must be sound, ripe, clean and dry 
Over-ripe or decayed fruit will pre- 
vent jam from keeping Hard fruit 
is washed, soft fruit is put into a 
colander and water allowed to run 
through it while it is gently shaken 
Afterwards it is dried in a towel 
The sugar must be measured care- 
fully, if too much is used the jam 
will crystallize, if too little, it will 
not keep The average quantity is 
1 pound of sugar to 1 pound of 
fruit The preserving pan should 
be thick enough to prevent burning 
(al uminium is satisfactory), and the 
jam must be stirred constantly with 
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a wooden spoon while cooking All 
sugar should be dissolved before 
boiling begins Boding should pro- 
ceed steadily and briskly, for a 
tune varying with the condition and 
kind of fruit 

It is best to test the jam by pour- 
ing a little from the spoon on to a 
cold saucer, if it sets when cool, it 
is ready It should be poured into 
heated jars, soon after it is ready, 
to within £ inch of the top of the 
jar A round of waxed paper is 
placed on the surface of the jam, 
and then the jar is covered with a 
round of Cellophane Store m a 
cool, dry, well-ventilated place 

The more expensive fruits can 
often be mixed with cheaper ones 
to make a more economical jam 
Thus blackcurrants, raspberries, or 
strawberries can be mixed with a 
smaller quantity of rhubarb Apples 
and blackberries make a good mix- 
ture Dned fruits such as apncots, 
figs, and peaches make delicious 
jam 

JAPAN lies in the Pacific Ocean 
and consists of four mam islands, 
Hokkaido, Honshu, Shikoku, and 
Kyushu, with mountainous inter- 
iors surrounded by coastal low- 
lands (Many of the adjacent s mall 
islands are inhabited by the Japan- 
ese ) It is a country of earth- 
quakes and volcanoes The climate 
is temperate The highlands are 
covered with forest and bamboo 
thickets, but in the lowland clear- 
ings of the south nee, tea, cotton 
and sugar are grown, and in the 
central districts, silk and soya 
beam About half the people are 
farmers and fishermen There are 
also large shipbuilding, silk and 
cotton industries, and Japan was 
famous for mass production of 
cheap toys Tokyo, the capital, and 
Osaka, the great manufacturing 
centre, both on Honshu, are the 
islands’ chief towns 


History For centuries ruled by 
emperors as a feudal state, Japan 
was industrialized about 1870 She 
defeated Russia’s navy in 1904, and 
was allied with Britain in the First 
World War Ever since the latter 
years of the 19th century, Japan 
had been trying to expand at the 
expense of her Asiatic neighbours 
Her excuse for this was overcrowd- 
ing of her own islands In 1895 she 
took Taiwan or Formosa from the 
Chinese, Karafuto from Russia in 
1905, Korea from the Koreans m 
1910, Kao-Chow from the Germans 
m 1914, the Manana and Caroline 
Islands m the Pacific from the Ger- 
mans in 1919 (when these islands 
were “mandated” to her), Man- 
chuna from the Chinese in 1932, 
large provinces from the Chinese 
in 1937 onwards, and she occupied 
parts of French Indo-China m 1941 
In 1940 Japan had signed a 
pact with Germany and Italy The 
following year the Japanese sud- 
denly attacked the Umted States 
naval base at Pearl Harbour, Hawau, 
and Great Britain and the Umted 
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States declared war on her She 
captured Singapore from the 
British tn February, 1942, she took 
the rich Malax colonies, and Ran- 
goon (Burma) in March of the same 
year But in May the Japanese 
invasion fleet xxas defeated tn the 
Coral Sea, and again m the Battle 
of Midway Island United States 
troops took Iwojima, 750 milts 
from Japan, m 1944 Rangoon xxas 
recaptured by the British in 1945, 
and in August of that year the first 
atomic bombs were dropped on the 
Japanese towns of Hiroshima and 
Nagasaki On 15 August, 1945, the 
Japanese surrendered uncondition- 
ally 

JASON in classical mythologx 
is the leader of the argonauts in 
their quest for the golden purer 

JAVA. Sec EAST INDIES 

JAY, a woodland bird resident 
in Great Britain Its wings are 
short and show a flash of white 
and vivid blue on the brown 
plumage It is a noisy bird, making 
a harsh "kraak ” 

JAZZ is the name given to the 
type of dance music, in current use 
today, which is built upon synco- 
pation or disturbance of the normal 
accent Jazz bands contain a variety' 
of instruments, but especially favour 
saxophones and percussion in- 
struments, TROMBONES, TRUMPETS 
(sometimes muted), molins, ban- 
jos, pianos and piano accordions 
may all be added A distinction is 
made between xvhat is called the 
“rhythm” section and those instru- 
ments which play the melody Jazz 
originated in the songs of the 
Negroes of America, and can be 
traced back to the savage races of 
Africa 

JEHOVAH, the English form of 
Yahtoeh, the Jewish name for God 

JELLY-FISH, a floating sea ani- 
mal with a disk or bell of trans- 
parent tissue, and usually long 



marginal tentacles and traibng 
“arms” set with stinging cells 
These catch prey, which passes 
into the central mouth cavity The 
sting of some types may be harmful 
to bathers 

JENKINS' EAR, WAR OF. In 
1731, a British ship coming home 
from the West Indies was boarded 
by a Spanish man-of-w r ar The 
ship’s cargo was stolen and the 
captain, Robert Jenkins, had his 
car cut off On arriving in England 
Jenkins complained to the British 
Parliament, and war was declared 
against Spain 

JENNER, Edward (1749-1823), 
British doctor and the first man to 
practise vaccination, which is des- 
cribed under inoculation 

JEREMIAH began to prophesy 
in 626 B c and lived through the 
reigns of four kings of Judah He 
was very courageous Because he 
said that God would punish the 
sins of the people, and that Jeru- 
salem would be captured, he nar- 
rowly escaped death, but he wa r 
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beaten and put in the stocks and 
imprisoned during the siege of 
Jerusalem, which Fell as he said it 
would 

Jeremiah taught that God wanted 
good conduct first, not only trust in 
the Temple and sacrifices, for 
religion was trusting in God with 
the heart 

JESUS CHRIST, The name 
Jesus means “Saviour’’ The title 
Christ means “the Anointed One” 
or “the Messiah ” He was the 
founder of Christianity and, in 
Christian belief, the Son of God 
Bom at Bethlehem of the Virgin 
Mary, wife of Joseph a carpenter, 
He grew up at Nazareth until at the 
age of thirty He appeared as a 
preacher and prophet with miracu- 
lous powers His story is told in the 
new testament, the second part of 
the BIBLE 

He taught people about God as 
the Father who loved all men, and 
told them He had come to start 
God’s kingdom By His miracles 
and His way of life, He showed the 
power and love of God His stones 
and parables brought great crowds 
to listen Dunns; the three years of 
His reaching, He called disciples to 


follow Him, those now known as 
the twelve apostles being the most 
prominent The orthodox religious 
teachers of the day opposed Him 
as His teachings undermined their 
authonty (See Messiah ) Jesus 
warned His disciples that the Mes- 
siah must suffer and be crucified, 
and would rise again, but all this 
puzzled them, for they saw m Him 
an earthly king — long looked for by 
the Jews — as well as a religious 
leader What He had foreseen, 
however, happened The Jewish 
priesthood managed to get the 
Roman authonties who ruled their 
country to agree to His arrest, and 
His tnal and crucitixion followed 
His death is regarded by Chris- 
tians as a sacrifice or atonement 
for the sms of mankind and the 
means of man’s salvation (1 e recon- 
ciliation with God) His followers 
tell how after three days Christ rose 
from the tomb and appeared to 
His disciples on several occasions 
so that they should be sure He had 
nsen Finally He ascended into 
heaven Then, as chaiged by Christ, 
they went forth to establish the 
Christian Church and spread the 
story of His life and doctrines 
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JET ENGINE If we imagine a 
cylinder open at one end filled with 
an explosive gas, then the pressure 
from the explosion on the closed 
end of the cylinder will drive the 
cylinder m that direction This is 
the principle of the jet engine, 
which is used to drive aeroplanes 
at high speeds The explosive gas 
is made from oil and from air which 
has been drawn m and compressed 
by an impeller at the front of the 
engine The explosions m the com- 
bustion chambers are made con- 
tinuous and a constant stream of 
burning expanding exhaust gas 
flows smootnly over the exhaust 
cone and out of the jet pipe at the 
rear of the engine As it flows out 
it drives a turbine which revolves 
a shaft for turning the impeller 
which is compressing the air at the 
front of the engine It is important 
to realize that the jet engine is 
driven forward by the pressure of 
the exploding gas on the front inside 
surface of the combustion chamber, 
and its effect does not depend upon 
the presence of any dense atmo- 
sphere outside for the exhaust gas 
to push against The jet engine is 
therefore superior to the propeller 
engine for flying at high altitudes 
w here the air is extremely thin 
JEW was first the name 
for the people of the tribe 
of Judah, or the Southern 
Kingdom when Israel was 
divided after the time of 
Solomon After the exile 
it became the name of all 
the nation Later, in New 
Testament times, it was 
used for all who followed 
the law of moses and the 
Jewish religion which 
developed from it Since 
the tame when the Romans 
captured Jerusalem in a d 
70 the Jews have had no 
country of their own, but 


have always looked to Palestine as 
their spiritual home, and still hold 
to their religion, and worship in 
SYNAGOGUES 

JIG, a guide on a machine for 
holding the material to be worked 
If large numbers of exactly similar 
pieces of material have to be milled, 
drilled or otherwise machined, much 
time is saved if a jig is made and 
fixed to the machine m such a way 
that the material to be machined is 
automatically brought into the cor- 
rect position 

JOAN OF ARC See hundred 
years’ war 

JOHN (reigned 1199-1216), 
youngest son of Henry II, suc- 
ceeded his brother Richard as King 
of England in 1199 His reign was 
a story of oppression and cruelty 
England was placed under an inter- 
dict and the churches were closed 
by order of the Pope John’s reign 
is important, however, for the Great 
Charter ( Magna Carta) which the 
Barons forced John to seal in 1215 
In it certain feudal rights were 
guaranteed, London and other big 
towns were given special liberties , 
the constitution of a Great Council 
was laid down, justice was not to 
be sold, refused, or delayed, and 
no one might be kept m prison 



King John stgmng Magna Carta 
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without trial, or suffer fine, im- 
prisonment, or exile except bv the 
judgment of his equals 

JOHN, Don (1545-1578), son of 
the Emperor Charles v and half- 
brother of King Philip of Spam, 
drove the rebel moors out of 
Granada in 1570 and won a big 
naval victory at Lepanto against 
the Turks He defeated William the 
Silent, Prince of Orange, at Gem- 
bloux m 1577 and thus recaptured 
the southern provinces of the 
Netherlands for Spam 

JOHN, St , a fisherman, bom at 
Bethsaida in Galilee, became a close 
friend and disciple — perhaps the 
youngest — of jesus He was present 
at the Transfiguration, the agony 
m Gethsemane, and the cruci- 
fixion After pentecost he visited 
Samaria with peter, and preached 
in Asia Under Roman persecution, 
he was exiled to the isle of Patmos, 
but legend says that he died at 
Ephesus. The 4th gospel and the 
three epistles which bear his name 
could have been written by him, 
but may possibly have been the 
work of someone else of the same 
name 

JOHN O ’GROATS is a popular 
name for the most north -easterly 
point of Great Britain 

JOHNSON, Samuel, Dr (1709- 
1784), was the son of a Lichfield 
bookseller He was very poor, but 
married in 1735 Mrs Elizabeth 
Porter, a widow much his senior, 
and started a private school near 
Lichfield, which garrick attended 
The school was mot a success, and 
Johnson went to London in 1737 
where he managed to live by his 
pen In London his formidable 
personality and power as a conver- 
sationalist soon became known In 
1738 his poem “ London” appeared 
He issued the plan of hiB Dictionary 
m 1747 to Lord Chesterfield , -solicit- 
ing his patronage, but meeting with 



Dr Johnson loved conversation 

no response. When the Dictionary 
appeared in t755 Chesterfield wrote 
in its praise, to receive a public 
rebuff from Johnson In 1750 he 
started The Rambler , a periodical 
mainly composed of his own writ- 
ings, which ran for two years In 
1752 his wife died, and in 1763 he 
met young Boswell, a Scot, whose 
hobby was getting to know famous 
people and whose great work was 
to be the biography of his new 
friend Johnson presided over The 
Club, a gathering of notable people, 
including Reynolds the painter, 
Gamck and Burke In 1773 he 
toured Scotland with Boswell, and 
m 1777 he began The Ltves of the 
Poets 

His reputation is based on what 
he was, rather than what he wrote 
His wit, his sweeping assertions and 
his sound sense all live m Boswell’s 
life of him, which, as biography, 
has not been surpassed 
JOHN THE BAPTIST, St , the 
son of Zachanas and Elisabeth He 
lived in the desert and called people 
to repent and prepare for the com- 
ing of the Kingdom of God Many 
were baptized by him in the River 
Jordan, including jesus John cou- 
rageously rebuked Herod Antipas, 
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who imprisoned him and later put 
him to death at the request of 
Salome who had danced before 
Herod 

JONSON, Ben (1572-1637), was 
both actor and satiric playwright, 
though his first occupation was 
that of bricklayer He was fre- 
quently in trouble In 1598 he 
was imprisoned, for killing a fellow 
actor in a duel He became a Roman 
Catholic, but recanted twelve years 
later, and in 1605 was m prison 
for political offences His Every 
Man tn Hu Humour was acted with 
Shakespeare in the cast From 1605 
he produced at court a number of 
masques (see drama) of consider- 
able poetic merit He wrote critical 
observations, collected under the 
title of Timber, which included a 
tribute to Shakespeare He is 
buried in Poets’ Comer m West- 
minster Abbey 

HiS works include Every Man 
Out of Hu Humour, Volpone, The 
Silent Woman, The Alchemist 

JOSEPH was the favourite son of 
JACOB and so hated by his brothers 
that he was sold by them to mer- 
chants who took him to Egypt By 
his interpretation of dreams he won 
the favour of Pharaoh and became 
in importance second only to 
Pharaoh. During the years of plenty 
in Egypt, Joseph filled storehouses 
with com, to provide for the years 
of famine which he knew would 
follow When his brothers travelled 
thither to buy food, he disguised 
himself, but at their second visit he 
revealed his identity, and at 
Pharaoh’s command he brought all 
his family to live in Egypt 

JOSHUA, the son of Nun, was 
the leader who came after moses to 
command the Israelites When 
Moses died within sight of the 
Promised Land Joshua led the 
people across the Jordan and cap- 
tured Jericho and Ai, which he 


followed up by other victories, 
though Canaan was only slowly 
conquered after the time of Joshua 

JOURNALISM consists of the 
writing and presentation of news, 
comment and opinion in news- 
papers and periodicals The range 
of news presented is very wide and 
includes political, industrial and 
economic matters, crime, religion, 
amusements and sports, gossip 
concerning prominent people, and 
instructional articles for the home 
and for children In addition to the 
general press, there are special 
magazines for women and for 
children, commercial, technical, 
trade and professional papers, relig- 
ious, political, educational, scientific 
and literary journals 

See PRINTING 

JUDAS ISCARIOT was the dis- 
ciple who kept the money bag for 
JESUS and the others and betrayed 
his Master to the Chief Priests for 
thirty pieces of Bilver At the Last 
Supper, Jesus gave him the sop as 
an honoured guest and washed his 
feet After betraying Christ with a 
kiss he repented, and took his own 
life 

JUDGE, an official well versed in 
law appointed to preside over a avil 
or criminal court In U S A the 
word is used as a title but not in 
Britain In Scotland judges on 
appointment to the College of 
Justice (Court of Session) are called 
"Lord” followed by their surname 
or some assumed name In England 
the chief judge is the lord high 
chancellor, leading dignitary of 
the law There are many others, 
Lords of Appeal, the Lord Chief 
Justice, the Master of the Rolls, 
etc 

See j u s ti ces of the peace, law 

COURT, MAGISTRATE 

JUGOSLAVIA lies along the 
Dalmatian coast of the Adriatic 
Sea, and consists mainly of the 
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Dmanc Alps and plains to 
the north It was formed 
in 1919 from the former 
Serbia and Montenegro, 
and parts of the Austro- 
Hunganan Empire Cer- 
eals, cattle and fruit are 
produced on the northern 
lowlands, where the capital, 
Belgrade, is situated See 
the map of the Balkan 

PENINSULA 

TU-JITSU, a form of 
seu-defence, much prac- 
tised m Japan It consists 
of holds, based on the 
mechanical structure of 
the bones and joints of the 
human body, and falls, 
where use is made of the 



opponents own weight Ju-ntsu tnck — giab hu arm and swing your 
and strength A small per- j ^ s to catch hm iehmJ 

son who is an expert can 


easily disable a much bigger oppon- 
ent, but, naturally, practice is 
needed to obtain perfection 
JUNGLE, a low-lying forest 
with dense undergrowth, found in 
tropical regions Buch as the Sunder- 
bana of the Ganges delta m India 
JUNO (Greek Hera) is wife of 
Jupiter and queen of heaven m 
CLASSIC AL M YTHOLOGY. 

JUPITER (Greek Zeus) is king 
of heaven and greatest of the gods 
who dwelt on Olympus, according 
to CLASSICAL MYTHOLOGY 
JURY, a group of men and women 
who hear evidence in court m civil 
and criminal cases, and on the 
evidence given reach a verdict In 
England there are twelve jurors in 
a criminal trial jury, eight in a civil 
county court jury, and their ver- 
dict must be unanimous 
JUSTICES OF THE PEACE 
(J P s) are men or women appointed 
by the Crown through the lord 
high CHANCELLOR to keep the peace 
witlun a certain town or county To 
be made a J P is an honour, it is 


not a salaried post A J P grants 
licences for the sale of intoxicating 
liquors Ab a “judge,” a J P deals 
with minor offences, breaches of the 
peace, petty theft, etc , and in some 
counties with juvenile delinquents 
See juvenile courts, magistrate 
JUVENILE COURTS are special 
courts to deal with young offenders 
who are nowadays recognized to be 
in need more of curative treatment 
than punishment They are pre- 
sided over by not more than three 
magistrates or Justices of the 
Peace, of whom one at least must 
be a woman They are less formal 
than the ordinary courts and are 
held m a different building or 
room Many of the offenders are 
put on probation, that is, sentence 
is deferred for six months or a 
\ear with the prospect of their 
getting off if their behaviour during 
that period is satisfactory Proba- 
tion officers art officials whose 
work is to supervise offenders and 
help them to maintain good con- 
duct See also borstal 
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lands sugar, cotton and coco-nuts 
are grown The chief towns are 
Nairobi, which is the capital, 
Mombasa on the coast, and Kisumu 
on Lake Victoria See the map of 
AFRICA 

K.K V (m music) The two familiar 
scales, major and minor, can be 
commenced on a note of any pitch, 
and that note is always called the 
keynote, or tonic The key of a piece 
will take its name from the par- 
ticular keynote commencing the 
scale out of whose notes that piece 
is made up See signature 

A key is also the lever by which 
die finger of a player makes an 
instrument with a keyboard sound, 
for example the pianoforte and 
the ORGAN 

KEYBOARD STRINGED IN- 
STRUMENTS are musical instru- 
ments containing stretched wires 
which are plucked with quills or 
struck by tangents or hammers con- 
trolled from a keyboard The low 
notes have long thick wires, and the 
high notes short thin ones Early 
examples are the virginal, spinet, 
clavichord and harpsichord, and the 
latest example is the pianoforte 

KIDNEYS are a pair of organs 
situated near the backbone in the 
abdominal cavity Human kidneys 
are about 4 inches by l£ inches and 
dark red m colour Their chief 
function is to remove waste, con- 
taming nitrogen compounds and 
mineral salts, from the blood, and 
pass it down the ureters to the 
bladder This expands to hold the 
uxine and is emptied at intervals 
About 2$ pints of urine are excreted 
daily See also alimentary canal 

KINETIC THEORY OF GASES 
If a “stink bomb” is dropped in one 
comer of a room, the smell will 
spread to every other comer This 
is because the gas molecules from 
the bomb have travelled across the 
room Since nothing has pushed 


them, we are forced to imagine 
them as always bouncing about like 
animated ping-pong balls They 
bump against the air molecules, 
which are themselves always on the 
move The Kinetic Theory of 
Gases explains not only the diffus- 
ion or spreading of the gas but ako 
the pressure which it exerts in its 
expansion 

KINGDOM OF GOD, also 
called the Kingdom of Heaven by 
St Matthew, who used that term 
because Jews tried to avoid using 
the holy name 

God’s Kingdom is God’s rule in 
the lives of men jesus preached 
about this, and told many parables 
about it It must be received as a 
gift from God, who is Head of the 
Kingdom 

KINGFISHER, a fish-eating bird 
with long beak and short tail, often 
seen as a flash of brilliant blue 
darting along a nver, or perched 
on a bough watching for fish It 
nests in holes on river banks See 
picture on page 77 

KING’S EVIDENCE. When a 
person charged with a crime turns 
King’s Evidence he agrees to give 
evidence against his associates m 
the crime in the expectation of 
receiving a lighter sentence himself 

KINGSLEY, Charles (1819- 
1875), was a clergyman and Pro- 
fessor of Modem History at Cam- 
bridge He took a strong interest 
in the movement for social reform 
in the ’forties His children’s books 
are well known, The Heroes, which 
tells the story of the argonauts, 
and The Water Babies He wrote 
historical novels, including West- 
ward Ho I and Heretoard the Wake 

K3NKAJOU. See flesh-eating 
mammals 

KIPLING, Rudyard (1865-1936), 
was bom in India and worked there 
from 1882 to 1889, and it ib for his 
books with Indian settings that he 
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is remembered Most of them are 
collections of short stones, Plain 
Tales fiorn the Hills , Soldiers Thee , 
The Jungle Books for young children, 
and, most famous of all, the novel 
K\m He presented eaily English 
history to children m story form 
in Puck of Pook's Hill and Rezoaids 
and Fames Just So Stones is a 
collection of fantastic animal tales 
for children, and Stalky & Co a 
group of first-rate school stones for 
boys He also wrote a great deal of 
vigorous verse, much of it relating 
to the life of the soldier in India 

KITCHEN GARDEN, the part 
of the garden where vegetables, 
salad crops and herbs for use in the 
kitchen are grown See allotment 
GARDENING and VEGETABLES 

KITCHEN MEASURES When 
scales and weights are not available 
certain domestic measures may be 
used Since, however, cups and 
spoons are not always of the same 
size, it is a good plan to keep for 
the purpose those which hold the 
required amounts Liquid measures 
1 teacupful = ^ pint , 1 breakfast- 
cupful = J pint, 1 tumblerful = 
\ pint Diy measures 1 tablespoon- 
hil = 1 ounce, 1 dessertspoonful = 
£ ounce, 1 teaspoonful = J ounce, 
1 level teacup = £ pound, 1 break - 
fastcupful = 7 ounces, 2 table- 
spoonfuls breadcrumbs = 1 ounce , 

1 tablespoonful jam or treacle = 

2 ounces, piece of butter size of 
small hen’s egg = ounces, piece 
of butter, size of walnut = J ounce, 
6 ordinary-sized lumps of sugar = 
1 ounce Rice, suet, sugar, and 
similar foods are measured level 
with the rim of the spoon Flour 
and such light foods are heaped 
up as high above the run of the 
spoon as the depth below it 

KIWI, a New Zealand flightless 
bird, now nearly extinct The tiny 
wings and tail are hidden beneath 
feathers The long, curved beak is 



used to probe for worms Kiwis 
nest in burrows 

KNIGHTHOOD. Under the 
feudal system in England after the 
Norman Conquest (1066), a knight 
was a man holding land worth £20 
a year (a knight’s "fee”) on con- 
dition that he rendered military 
service In the Middle Ages a 
krnght was expected to represent 
the ideal of chivalry — to fight foi 
the right, to help the weak, to 
honour womanhood Knighthood 
came after long training A boy 
started as a page in the household 
of some nobleman, at fourteen he 
became a squire, and,until he was 
twenty-one he followed his lord to 
battle or in the hunting field Then, 
if he was judged worthy, the young 
squire became a knight, and was 
girded with a sword, either by the 
king or some great lord During the 
night preceding the ceremony, the 
sword lay before the altar of d 
church, and the knight-to-be kept 
watch until dawn At the ceremony 
he was dressed in his coat of mail/, 
girded with his sword, and his spur?, 
were fastened to his heels He 
swore that he would always guard 
the helpless and would, if need be,j 
give his life for the Christian faith ' 
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During the crusades two great 
orders of knighthood came into 
being the Templars, who were 
soldier-monks, whose object was to 
protect pilgrims to the Holy City 
of Jerusalem, and who had a house 
near the site of the Temple, hence 
their name, and the Hospitallers, 
or Knights of St John of Jerusalem, 
who cared for the sick and poor 
pilgrims Another famous order of 
knights — the Order of the Garter 
— was founded by Edward III 

There is also the modem title, 
conferred by the King on those 
who have rendered service to the 
community this gives the recipient 
the honour of prefixing “Sir’ to 
his name 

KNITTING is one of the most 
popular crafts and a knowledge of 
the elementary knitting stitches 
enables us to follow patterns and 
make a wide variety of garments 
and articles 

To cast on, make a loop on the 
needle in the left hand, tightening 
it so it that just fits the needle 


Casting on 

Put the point of the 
right-hand needle 
from left to right 
through the loop on 
the left-hand needle, 
pass the wool round 
the poult of the right 
needle, and draw' it through the 
loop This makes a loop on the 
right needle Slip this on to the 
left needle, and draw the right 
away Repeat for the number of 
stitches required 
Plam kmttmg or garter stack For 
the first row, hold the needle bear- 
ing the stitches in the left hand, 
pass the point of the right needle 
from left to right through the first 
loop, pass the wool round the point 
of die right needle, and draw it 
through the loop, making the first 
loop on the right needle Pass the 
loop which has been used off the 




plain ok gakter stttch purl side— stocking stitch-plain side 



MOSS 

Varieties oj stitch tn hutting 
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left-hand needle It will drop to 
form the fabric 

For stocking stitch, the first 
stitch should be slipped on to the 
nght-hand needle instead of being 
knitted This gives a neat edge 
which can be sewn flat 

Purling Bring the wool to the 
front of the work Pass the pomt 
of the right needle from right to 
left through the first stitch The 
pomt of the right needle will be to 
the front of the work Take the 
wool over the pomt of the right 
needle, draw it through the loop 
to make a new stitch and pass the 
old loop off the needle 

Rows knitted entirely of plain or 
purl stitch look the same, as one 
stitch is the reverse of the other 
Stocking stitch This is made by 
working plain one row and purl 
the next, or, m circular knitting, 
using four needles, by working 
plain throughout 

Ribbing Knit, say, two stitches 
plain, and two purl to the end of 
the row alternately Repeat this first 
row so that the stitches purled before 
are plain and the plain stitches 
purled For a ribbing of two plam 
and two purl, the number of stitches 
m the row must divide by four 
Ribbing can be varied by knitting 
and purling different numbers of 
stitches, say knit three, purl one, 
or knit one, purl three 
Fancy ribbing is made by intro- 
ducing a plam stitch into die purl 
section of the nb 
Moss stitch Cast on an uneven 
number of stitches and knit a row 
of knit one, purl one, ending with a 
knitted stitch Keep repeating this 
row 

Spider stitch Knit very loosely 
and wrap the wool twice round the 
needle instead of once 
Plain or purl knitting gives a 
soft ridged surface, and is mostly 
used for babies’ underclothes 


Stocking stitch gives a flat smooth 
surface on the right side and a 
ridged one on the wrong Ribbing 
is an elastic stitch, it is useful for 
welts, cuffs, vests and children’s 
underwear Moss stitch gives a 
strong close texture Spider stitch 
gives a loose web 

To cast off, knit two stitches, 
pass the first over the second and 
also off the pomt of the needle 
Knit another stitch and pass the 
stitch already on the needle over 
this and off the pomt of the needle 
Repeat until all are used but one 
stitch, then cut the wool and draw 
it through the remaining stitch 
Draw it tight and fasten in the 
end 

To increase the number of 
stitches, knit m the usual way 
through the front of a stitch, then 
knit through the back of the same 
loop before passing it off the left 
needle Two stitches will be formed 
To decrease knit two stitches 
together Do not decrease right at 
the end of a row or an uneven 
ugly edge will be formed 

Stockings are generally knitted 
on four needles divide the total 
number of stitches required evenly 
on three needles — the fourth needle 
is the working needle 

Knitting patterns can be bought 
for a large variety of garments 
When following a pattern use the 
correct size of needles and thickness 
of wool, and make sure the tension 
(number of stitches to 1 inch) is 
right, according to the instructions 
If too many stitches result, use 
slightly thicker needles, if too few, 
finer needles 

KNOTS. There are many knots 
that can be made with ropes, and 
it is important to know when a 
particular knot should be used A 
reef knot is used to join the ends 
of ropes of the same thickness The 
smgle sheet bend joins a rope to a 
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BOWLINE 

(Jsefut knots for various purposes 


small nng or to a rope of larger 
thickness A round turn and two 
half-hitches join a rope to a large 
ring A bowline is for making in 
the end of a rope an eye which will 
not slip A clove hitch secures a 
rope to a nail A sheepshank 
shortens a rope fixed at both ends 
by taking up and securing the slack 
m the middle You must practise 
these knots with an odd piece of 
string or rope until you can do 
them automatically Then when the 
tune comes to use them, you can 
ensure making knob that will 
remain fast 

KNOX, John (1505-1572), was 
a great Scottish religious reformer 
Wien Mary I became Queen of 
England he joined CALVIN at 


Geneva, but returned to Scotland 
in 1559 to spread Calvin’s teaching 
He led the Scottish Reformers with 
such effect that before his death 
Presbyterianism was firmly estab- 
lished as the faith of most of the 
Scottish people 

KOALA See POUCHED MAMMALS 

KOREA is a country on a penin- 
sula of the Chinese mainland The 
people are mostly farmers and 
fishermen Rice, barley, soya beans, 
cotton and silk are also produced 
Korea, once independent, was an- 
nexed by Japan in 1910, and 
remained a Japanese possession 
until 1945, when it was occupied 
by Russian and American troops 
See the map of china 

KUWAIT. See Arabia 
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LABORATORY, a room or 
building specially equipped for 
scientific experiments 

LABRADOR is a cold area on 
tlie Canadian mainland controlled 
partly by Newfoundland, it is a 
region of old rock and poor soil 
The people are most!} Eskimo 
trappers and fishermen See the 
map of Canada and p 477 

LACROSSE is a ball game be- 
tween two teams of twelve players, 
each player having a crosse, a wooden 
stack with a net at the end The ball 
of india-rubber sponge is 8 inches 
in circumference There are two 
goals each 6 feet wide and high 
placed at either end of the field, 
which is 100 to 130 yards between 
the goals Side boundaries are 
agreed upon before the match, gen- 
erally 80 yards apart, and players 
may go behind the goals The object 
is to get the ball into the opponent’s 
goal, the side scoring most goals 
winning The ball is caught 
and earned in the crosse, 
and thrown from one 
player to another Players 
may be tackled when they 
have the ball, either being 
charged with the shoulder 
or intercepted with the 
crosse When a foul is 
committed the referee 
blows a whistle and all 
players must immediately 
stand still until the referee Crosse 
signifies that play can be 
re-started The game lasts for two 
penod3 of thirty to forty-five 
minutes each, ends being changed 
at half-time 

It is a very popular game in 
Canada, and was ongmally played 
by the Red Indians 

LADYBIRD. See beeile 
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LA FONTAINE, Jean de (1621- 
1695), French poet, writer of some 
delightful Fables , short satincal 
poems about animals, with a moral 
LAGOON, a stretch of water 
fringing the coast but separated 
from the sea by a spit of land made 
of material earned by tidal cur- 
rents, if there is no outlet from a 
lagoon it will eventually become a 
salt marsh Lagoons occur west of 
the Rhone Delta and round Venice, 
and on the Baltic coast They are 
also formed by atolls 
LAKES generally occur m river 
valleys or in hollows on the earth’s 
surface valley lakes may have 
been formed where glaciers have 
eroded the floor unevenly, or 
deposited morainic material which 
forms a dam Surface hollows occur 
where an irregular mass of drift 
has been deposited by a retreating 
ice-sheet as m Finland Smaller 
lakes include tarns or come lake* 
in glaciated areas, and crater lakes 
in the craters of extinct volcanoes 
LAMB, Charles (1775-1834), was 
bom m the heart of London, in the 
Inner Temple, and all his life he 
loved London and its crowds In 
1782 he went to Christ’s Hospital, 
where he first met his life-long 
friend, the poet Coleridge His 
schooldays are recalled m Ins essay, 
Recollections of Christ’s Hospital In 
1792 he became a clerk in the East 
India House, a post he filled for 
thirty-three years 

When he was twenty-three 
Charles Lamb had the full weight 
of family responsibility to bear, 
his father was ailing, an aunt, who 
lived with them, was dying, and 
his sister Mary suffered from oc- 
casional fits of insanity, while his 
brother John, though helping 
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financially, declined to do more 
In 1799 Charles and Mary, left 
alone, made a home together, for 
he refused to be parted from her, 
except when an attack made it 
necessary for her to leave him until 
it had passed 

Lamb, sociable by nature, had a 
very large circle of friends, includ- 
ing most of the celebrated writers 
of the time His literary work began 
with essays contributed to news- 
papers With Mary Lamb he told 
m prose form the stones of twenty 
of Shakespeare's plays, Mary 
actually being responsible for most 
of the Tales from Shakespeaie He 
also wrote some cntical essays on 
the plays of the lesser-known Eliza- 
bethan dramatists 

The Essays of Eha, by which he 
is best known, are full of personal 
charm and hvely humour with 
occasional touches of pathos His 
readers are quick to love the 
humanity m him “Elia” was 
Lamb’s pen-name — actually the 
name of a fellow-clerk in the East 
India House In 1825 he retired 
on a generous penbion Brother and 
sister are buned in the same grave 
in Edmonton church) ard, Mary 
having survived him by some 
thirteen years 

LAMP Every lamp is a device 
m which fuel may be safely burnt 
so as to produce a steady light 

The oldest type is the ml lamp 
of which the old-fashioned wick 
lamp is the usual example Here 
the oil rises up a wick by capillary 
action and burns with a yellowish 
flame But there is a modern 
variant m the oil mcandcscent lamp 
in which the oil is vaporized, 
mixed with air, and made to burn 
so as to make a mantle composed 
of special fire-resistant materials 
white hot or incandescent 

The gas lamp depends upon a 
supply of coal gas This gas is mixed 



with air as it reaches the outlet in 
the lamp and, if the mixture is 
properly constituted, it bums with 
a hot flame which quickly makes a 
GAS mantle incandescent 

Electric lighting has long made U* 
familiar with the electric glow lamp 
or bulb in which the light comes 
from a filament of wine which 
is made white hot by the pas- 
sage of an electric current The 
wire is nowadays of tungsten, which 
has a very high melting point The 
glass bulb, empty of air, ib usuall) 
filled with an inert gas at low pres- 
sure This has the effect of hinder 
mg the filament itself from beine 
burned away 

Another form of electric lighting 
is the electric arc lamp , in which 
the passage of current between two 
carbon electrodes makes the carbon 
white hot, thus creating an intense 
light The arc lamp is used m 
CINEMATOGRAPHIC PROJECTORS and 
searchlights, stage-lighting, etc As 
the carbons slowly bum away 
they are pushed towards each other 
either by hand or by automatic 
means 

A new type of arc lamp becoming 
very popular is the fluorescent lamp 
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Lamps showing the development of illumination 


This depends on the passage of an 
electric current through a gas in a 
long glass tube, which is coated 
with a substance which fluoresces 
or glows brightly under the impact 
of the electrically charged gas 
Though first introduced for decora- 
tive lighting, these lamps are now 
being used more and more for 
illumination 

LAMP-BLACK (carbon black) 
is a special kind of soot made by 
burning an oily flame m air insuffi- 
cient to ensure complete combus- 
tion It is used in the manufacture 
of ink and to increase the hardness 
of motor tyres 

LANDSCAPE GARDENING is 
the art of planning the general lay- 
out of the features comprising a 
garden, such as the lawn, paths, 
flower beds, rock garden, orna- 
mental pools, steps and walls, etc 


LANDSCAPE PAINTING. 
Many of the pictures one sees in 
an art exhibition today are pictures 
of fields, trees and hulls, of lakes, 
rivers, sea and skies These are 
called landscapes, and are probably 
the most popular type of picture 
Landscape painting is a com- 
paratively new art We do not find 
many pictures of landscape alone 
before the 17th century Before 
this time, landscape had only been 
used as backgrounds or settings for 
figures Dutch painters, such as 
Hobbema and Ruysdael, however, 
made real landscape pictures, and 
they were soon followed by the 
English artists, who found their 
own climate excellently adapted to 
this subject owing to its fine 
atmosphere and interesting changes 
of light Constable was one of die 
greatest See also art. 
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The Impressionists revelled in 
realistic treatment of out-of-doors 
subjects, and were particularly 
interested in the changing effects 
of light and weather in die country- 
side See IMPRESSIONISM 
LAND’S END is a granite head- 
land in Cornwall marking the most 
south-westerly point of England 
LANTERN, MAGIC, a metal 
box m which a light from a lamp 
passes through a condensing lens, 
then through a partly transparent 
picture or “slide,” then out through 
another lens to form an enlarged 
image of the picture on a distant 
white screen 

LARK, a s mall meadow bird 
The cock bird sings as it slowly 
rises, flying up until it appears a 
minute speck in the sky Its twit- 
tering song is also uttered from 
perches Larks nest in the meadow 
grass and on heaths and moorlands 
LATENT HEAT is the heat 
energy needed to melt a solid 
or boil a liquid These changes 
take place without any appreciable 
change of temperature, as the heat 
is all used up in giving the mole- 
cules the energy necessary for 
their new state One gram of ice 


turning to water at 0 deg C uses 
up 80 calories, while the same 
weight of water turning to steam 
at 10 0 deg C uses up 540 calories 
LATEX is the crude pure rubber 
liquid, a thin milky fluid which 
flows from cuts m the rubber tree 
It is dotted chemically and turned 
into solid erfipe rubber 
LATIMER, Hugh (about 1490- 
1555), was a Protestant bishop and 
martyr during the reformation, 
who was burnt at the stake at 
Oxford with Bishop Ridley m the 
reign of Mary I He was a famous 
preacher, and his sermons are 
among the earliest important liter- 
ary works of English Protestantism 
LATITUDE. See map 
LATVIA, a small Baltic state, 
was in 1940 incorporated in the 
Union of Soviet Socialist Republics 
See map of Scandinavia, near which 
it lies The capital is Riga The 
land is flat and marshy, and there 
are numerous lakes and forests 
LAUGHING GAS, nitrouB 
oxide, the first gas to be used as 
an anaesthetic to produce sleep w 
dental and other operations, is so 
called because small doses of it 
make a person giggle 



Magic lantern projecting a shde on to a screen 
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LAUNDERING is washing and and dried in the shade in warm, 
ironing clothes Different materials dry, moving air Woollen garments 
require different methods, so first are best dried by spreading out 
sort them nut as follows — cottons and flat on a clean non-fluffy cloth, after 
linens, rayons and silks, woollens bemg worked into the correct 
White and colour-fast cottons shape If they are hanging up, 
and linens are soaked for fifteen to woollen articles should be shaken 
thirty minutes in luke-warm suds, occasionally and pulled into shape 
wrung out and then washed by Woven articles may be ironed or 
squeezing in well lathered warm pressed while slightly and evenly 
water They should be nnsed till damp See also irons 
clear in at least three lots of water, Handkerchiefs should be steeped 
white clothes should be dned m the before washing in water containing 
sun 1 tablespoonful of salt to 1 quart 

Printed cottons and linens not of water, addmg a little disinfectant 
fast colours are not soaked but when necessary Remove them from 
washed quickly in well lathered the steeping water and wring, then 
luke-warm water Rayons and silks wash by rubbing thoroughly Rinse 
should be washed in luke-warm m warm water, then in cold, and 
soapy water, they should be boil for twenty minutes Next 
squeezed, not rubbed, under the rinse, then rinse in blue water, and 
water to prevent stretching the hang out to dry Iron while damp, 
garment while wet, three rinsing and air See irons 
waters should be used Woollen stockings are washed 

Chamois leather, woollen, cotton, like other woollen articles For 
and silk gloves may be washed Kid washing cotton stockings (lisle 
and sueae gloves are dry-cleaned, stockings are made of cotton), the 
unless sold as washable Put the water should be warm, not hot, 

gloves on the hands and wash in wash one article at a time by 

warm, soapy water as though wash- kneading and squeezing by hand 
mg the hands Rinse thoroughly Rinse first in warm water, then 

and hang up to dry While they are twice in cold Both cotton and 

drying, use glove stretchers to woollen stockings can be passed 
bring them into shape, or try them through the mangle When hung 
on the hands to dry they should be hung from 

Woollen articles should be the heel or the toe When washing - 
washed separately each garment silk or rayon (artificial silk) stock- 
being washed, nnsed and put to mgs, the water for both washing 
dry before the next is begun The and rinsing should be just warm 
washing is done in warm, soft, enough for washing by hand Keep 
well-lathered water by very gentle the material under the water to 
kneading or squeezing by hand avoid stretching it, and wash 
Very soiled parts should have extra quickly After nnsrng, the moisture 
°oap solution patted through them should be squeezed (not wrung) out 
Rinsing is done twice in clear, by hand, the stockings should then 
warm water Between rinses, the be placed on a towel and carefully 
article should be squeezed by hand worked into shape before bemg 
or put through a mangle Wool dned If they are hung to dry 
should never be twisted or wrung they should be hung by the heel or 
by hand After bemg washed, the toe They should never be pressed 
article should be pulled into shape or ironed To lengthen the life of 

\ 

\ 
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silk and rayon stockings, wash them 
after each time of wearing 
LAVOISIER, Antoine (1743- 
1794), was a French chemist famous 
for his investigations on burning 
and the composition of the air 
Owing to his connexion with pre- 
revolutionary tax collectors he was 
unable to escape the guillotine 
during the French Revolution 
LAW COURT Two kinds of 
cases come before English courts 
(1) Cwd ca&cB, m which there is a 
dispute between two citizens over 
such things as money, land, pro- 
perty, will, accident, divorce, etc 
The person who brings the case 
' before the court is called the 
plaintiff and the other person is the 
defendant (2) Criminal cases, m 
which a breach of the law is alleged 
Mmor civil cases are tried locally 
in a Registrar’s Court or a County 
Court, Benous cases in the High 
Court of Justice m London this 
Court is divided into Probate, 
Admiralty and Divorce, King’s 
Bench, and Chancery divisions 
Offences against the law are not 
all considered to be of the same 
gravity There are petty offences, 
such as nding a bicycle without a 
light, petty theft, drunkenness, and 
these are usually dealt -with in the 
lower courts The more serious 
crimes are of three kinds 

(a) misdemeanours, such as fraud, 
perjury, poaching, housebreak- 
ing. 

(b) felony, such as assault resulting 
in injury, arson, noting, man- 
slaughter, murder, 

(c) treason, such as causing dis- 
affection among the armed 
forces, communicating with the 
enemy m time of war 

These cases are tned in the higher 
court3 In England the lowest 
court is the Court of Petty Sessions, 
presided over by two or more 
MAGISTRATES or JUSTICES OF THE 


PEACE to deal with petty offences 
In London and the larger cities 
there are courts presided over by 
a salaried magistrate called a 
stipendiary magistrate Graver 
offences are dealt with at Quarter 
Sessions or Assizes Assizes are 
held at vanous places throughout 
the country, presided over by a 
judge or judges 

There are also Courts of Appeal, 
the final appeal being to the House 
of Lords For child offenders there 
are separate courts (see juvenile 
courts) 

Scotland has its own law and 
law courts There are Police Courts 
in towns and burghs presided over 
by one or more of the burgh 
magistrates, and m the counties 
Justices of the Peace Courts, in 
which petty offences are tried 
Above these are the Sheriff Courts 
in the vanous counties for all civil 
cases and for the more serious 
criminal cases If any crime is 
punishable by more than two years’ 
imprisonment the case is sent to the 
High Court of Justiciary, a circuit 
court presided over by a judge For 
more difficult civil cases and for 
appeals in cml cases there is the 
Court of Session, and appeal to the 
House of Lords 

LAWN To make a lawn, dig 
over the site to one spade’s depth, 
level the soil, tread it down and 
rake over it In March or Apnl or 
preferably early September sprinkle 
with seed and rake over lightly 
Grass should appear in from ten 
days to three weeks To keep birds 
from eating the seed, criss-cross the 
area with black cotton thread to 
which screws of paper ha\e been 
attached at intervals or, better still, 
bits of tin which jangle in the 
wind See digg ing 

LAWN TENNIS can be played 
on a grass or hard surface court, 
which is marked out as in the 
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diagram The ball, a hollow rubber 
one covered with felt, 2 \ inches in 
diameter, weighs 2 ounces The 
game is played between two players 
(singles) or two pairs of players 
(doubles) When smgles are being 
played, the two outer side Imes are 
not used and the inner lines become 
the boundary The players decide 
choice of side or serve by spinning a 
racquet and calling “rough” or 
“smooth”, this refers to lie col- 
oured string near the base of the 
racquet, one side of which is rough 
and the other smooth 


The players go to their respective 
ends, the server, standing on the 
right of the court and with both feet 
outside the base line, strikes the ball 
with his racquet, sending it over the 
net (3 ft 6 m high at each end, 

3 ft at the centre) into the diagon- 
ally opposite rectangle next to the 
net Should his first ball not go 
there he serves a second ball, if that 
fails he loses the point If the ball 
during the serve strikes the top of 
the net yet drops into the proper 
area, it is called a “let” and the 
service has to be taken again 
A ball served correctly has to be 
returned if possible by the oppos- 
ing player to whom it is served, 
otherwise a pomt counts to the 
server, and it goes backwards and 
forwards across the net until out of 
play, eg struck into the net, or 
outside the opponent’s court, when 
the player sending it loses the pomt 
If a player fails to return a ball after , 
it bounces once anywhere in his 
court he also loses the pomt, eg 
he may let it bounce twice or fail to 
hit it at all Once the ball has been 
properly served and is “in play,” 
a player may return the ball before 
it bounces in his court, this being 
called a “volley” , once the ball has 
been served, the server may go 
anywhere inside the court The 
server changes position after each 
point has been decided, serving first 
from the right-hand side of the 
court, then the left-hand, diagon- 
ally across the net 

Scoring is as follows 1st pomt 
won counts as 15, 2nd pomt as 30, 
3rd pomt as 40, to win the 4th pomt 
wms the game unless both sides 
score 3 points each, 40-40, when it 
is 'called “deuce” one side must 
then get two clear points ahead to 
win that game The first side to win 
six games wms the “set,” unless the 
score is 5-5, when one side must get 
two clear games ahead to win. In 
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important matches, the winner 13 
the first to win three sets 

LAWRENCE, T.E (18SS-1935), 
British soldier, scholar and writer 
During the First World War he 
gained great renown by organizing 
die successful Arab revolt against 
Germany’s allies, the Turks. 

LEAD is a soft, dense, metallic 
element It is extensn cly used by 
plumbers, who get their name from 
the Latin word for lead, plumbum 
Apart from this, it is used for 
accumulator plates, and some of its 
compounds are used m the manu- 
facture of PAINT 

LEAR the chief breathing and 
food-ynaWng organ of a plant 
locates £n\ usually arranged to get 
the maxil/Vi light, growing altern- 
ately, oppvwely or in other manner 
from the steL Each leaf may have 
three parts tic base, leaf steam (or 
petiole), and broader blade (or 
lamina) Leaves are simple or 



- r Different types of leaf 


compound (made up of leaflets) 
The shape, colour, texture, vans 
and type of edge show much 
variation A leaf is made up of 
layers of cells, with an upper and 
lower skin Pores (the stomata), 
arranged chiefly on the lower sur- 
face, allow gases to pass in and out 
Oxygen, carbon dioxide and water 
vapour are exchanged in breath- 
ing (respiration), during the food- 
making process (photosynthesis), 
and in the getting rid of excess 
water (transpiration) In autumn 
the deciduous tree leafs activity 
slows down A layer of cork forms 
across its base, gradually constrict- 
ing its vans so that no more water 
enters The leaf changes colour, 
dries and falls, leaving an already- 
healed w ound, the leaf-scar 

LEAF CROPS are crops grown 
for the food value of their leaves, 
such as lettuce, cabbage, broccoli, 
spinach, etc 

See ALLOTMENT GARDENING and 
ROTATION OF CROPS 

LEAGUE OF NATIONS, 
formed in 1920 after the First 
World War in the hope of making 
future wars impossible About fifty 
nations joined die League, and each 
agreed that, when disputes arose be- 
tween countries, they should be dis- 
cussed and decided by the League 

The League had its headquarters 
at Geneva in Switzerland, and a 
Permanent Court of International 
Justice was set up at The Hague m 
Holland The International Labour 
Office of the League dealt with 
labour questions, conditions of 
workers, wages and health The 
League did much useful work, but 
it foiled to prevent a Second 
World War The United States 
was unfortunately never a member 
of the League, though President 
Woodrow Wilson was one of its 
keenest supporters The League of 

I Nations came to an end in 1946, and 
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its place taken by the united 

NATIONS ORGANIZATION 

LEANDER See hero 
LEAR, Edward (1812-1888), was 
the author of The Booh of Notisettse 
and Nonsense Songs, Stones and 
Botany He popularized the lim- 
erick, a facetious, five-lined jingle 
He was also a painter of talent 
LEAST COMMON MULTIPLE, 
the smallest number which can be 
divided by given numbers without 
leaving any remainder Thus the 
L C M of 3, 5, 6 is 30 By separating 
the numbers mto their prime 
rACTORS, a set of factors can be 
obtained which will mclude all the 
factors of each number involved 
Thus to find the L C M of 9, 15, 
20 

9 = 3X3 
15 = 3 x 5 
20 = 2 X 2 X 5 
so the L C M is 

3X3X5X2X2=180 
Where there are many small 
numbers proceed as m the example, 
where we find the L C M of 8, 9, 


15, 16 and 20 

2 

g, 9, IB, 16, 20 

2] 

0, 16, 8, 10 

S 

9, 16, 4, S 


3, 5, 4 


Cross out the 8 as it is a factor 
of 16 , divide by 2, since there are 
at least two numbers which can be 
so divided, and bring down the 
other numbers intact Again divide 
by 2, bringing down the intact 
numbers not divided , cross out 
the 5 as it is a factor of 15 Now 
divide by 3 smce there are at least 
two numbers which can be so 
divided We are now left with 
three figures, which have no prime 
factor common to at least two of 
them, hence further factorizing is 
unnecessary 

The L C M is therefore the 
factors remaining multiplied by the 


factors used as divisors, e g • 
3x5x4x2x2x3 = 720 

LEATHER is made from the 
skins of animals, so treated that the 
fat and softer materials have all 
been removed The remaining 
fibres are tanned or hardened by 
treatment with vegetable bark ex- 
tracts or chromium salts, so that 
they become insoluble m watei 
and are not rotted by it 

LEATHERWORK is the craft 
of making useful leather articles 

Different lands of leather are 
used according to what is to be 
made The most common are sufede, 
calf, chamois, doeskin, and skiver — 
the last bemg used mainly for 
lining 

The tools required mclude a 
punch, for making jholes m the 
leather so that thonging can be 
done There are two kinds of 
punches one that is driven through 
the leather by striking it with a 
hammer and the c/ther which has 
two handles like a pair of pliers 
The most convenient land is the 
six-hole punch I which is easily 
manipulated ana admits of holes 
of six different sizes bemg punched 
A board witly a strong, smooth 
surface on which to cut leather is 
also necessary In addition, a 
special knife /for the cutting of the 
leather is required 

Care should be taken to use each 
piece of leather to the best advant- 
age, and scraps should be retamed 
m a box / 

Unless the article to be made is a 
very simple one with straight edges, 
such as a bookmark, a pattern 
should/ first be cut out m paper 
The feather should then be put on 
a board or other smooth and firm 
surface, the paper pattern placed 
on / the leather and the outline 
t rated m pencil Afterwards the 
cyitting-out should be done If 
there are straight lines along which 





cuts have to be made, a straight 
edge (a steel rule is best for the 
purpose) should be placed along a 
line, the knife brought up to it, 
then with the knife held firmly and 
nearly vertical the cut should be 
made 

The distance apart of the holes 
will depend upon the size and 
character of the article to be made 
Usually holes i inch apart and 
$ inch m from the edge of the 
leather are satisfactory 

In the actual punching, it is 
advisable to place a scrap of leather 
or a piece of cardboard on the 
bottom jaw of the punch to prevent 
the leather from coming into contact 
with the hard metal surface, and 
to ensure that clean-cut holes are 
made 

The next process ib thonging, 
lacing with a thin strip of leather 
to form a simple decoration, or as a 
means of joining two pieces of 
leather together. 

The thong should be narrow 
enough to go through the holes 
easily and it should be pointed at 
the end to assist m the thonging If 
possible use a thong sufficiently Tong 
to lace the whole work The thong 
should be three times the length of 
the stretch to be thonged If it is 
necessary to join two thongs, they 
should be sewn together before 
you commence to thong, and care 
should be taken to arrange for the 
join to be on the wrong side of the 
work Alternatively, instead of 
stitching the two thongs together, 
it is quite possible to glue them 
To glue thongs, pare down the 
wrong side of the new piece and the 
n£ht side of the old, stick the thongs 
together with glue where they have 
been pared Leave a while to stick, 
then thong as usual 
Thin leather, such as that used 
for gloves, may be joined by sewing 
by hand or by machine 


The making of a simple article 
will give an indication of the general 
principles, and serve as the basis for 
the making of further leather 
articles 

To make a pencil case, cut out a 
piece of leather 1 1 inches by 
2 inches, cutting the top so that it is 
slightly curved outwards (see 1 m 
diagram on page 349) Next cut out 
a piece, 5$ inches by 2 inches, and 
cut the top of this so that it curves 
slightly inwards (see 2) Punch 
holes all round the sides of both 
pieces of leather, m doing this, care 
must be taken to see that the holes 
m the two pieces which have to 
overlap correspond m position 
If the leather is fairly thin it 
may be possible to punch through 
both pieces of lea then at the same 
time; if this cannot bp done, place 
the second piece of leather under 
the first and punch' through the 
holes already madf, m the first 
piece. Thonging caA then be com- 
menced, place this two pieces of 
leather together— when lacing 
through both thi/knesses of leather 
put the thong t/wice through each 
comer bole Continue the thonging 
for decorative purposes where there 
is only one /thickness of leather 
When the thpngmg has been com- 
pleted, fold fthe top of the back part 
of the case/ down over the top of 
the pocket which has been formed 
Press the feather where the fold 
comes ui jjrder to make a crease 
(see 3) B 

To fimh, fix a press stud fasten- 
ing into/' the leather first punch a 
hole inf' the middle of the pocket 
where Che bottom half of the stud is 
to be inserted and then punch 
anoth <er hole in the corresponding 
prjaon m the flap where the top 
b i of the stud will be inserted 
I° n ice the raised part of the bottom 
, tlf of the stud through the hole 
j ^oat has been punched for it and 

J 



place its cap over it Do similarly 
with the top half of the stud, place 
the two halves in position, and after 
putting an odd piece of leather 
under and over the press stud give 
one or two sharp hits on the top of 
the stud with a hammer This will 
secure the stud firmly in position 
and make it so that it will open and 
close correctly Better still, use the 
simple tools lor fixing press studs 
shown in the diagram 

To make a comb case, cut out two 
pieces of leather, one 7 inches by 
2 mches, and the other 4| inches 
by 2 mches and proceed as in 
making the pencil case 

LEBANQN See syria and 

LEBANON 

LEECH pee worm 

LEITMOTIV, a tune associated 
with a character or situation in an 
opera, and played by the orchestra 
whenever that chiracter or situation 
comes into the stay 

It is much usd m wagner's 
operas 

LEMUR See motkey 

LENIN was the pen-name of 
Vladimir Ilyich Ulanov He was 
bom m 1870 at hVbirsk (now 
called Leninsk), sou\ of Kazan 
His father was a schtl inspector 
An elder brother, AleNpder, was 
implicated in a plot 'a kill the 
Tsar (1887) and was A to the 
gallows, and this made i great 
impression on Lenin, then wrenteen 
years of age Lenin was Ipelled 
from Kazan University for udent 
political activities, but wfl\ later 
allowed to return there, win he 
studied law and the wnttnN. of 
Karl Marx Later he studieo'aw 
in St Petersburg (now LeningV) 
and organized trade unions, tJy 
illegal in Russia For this he 
imprisoned, and in 1897 he w« 
banished to Siberia Three year 
later he went to live at Munich, ant 
later moved to Switzerland, where^ 


he became one of the leaders of the 
Russian Social Democratic Re- 
volutionary Party The second 
congress of this party (held in 
London in 1907) split over questions 
of programme Lenin supported the 
majority, the Bolshevtkt, their oppo- 
nents being the minority, or Men- 
sheviks The Bolsheviki became the 
Communist Part}' 

After three years of the first 
world war, Russian Tsardom 
collapsed A temporary government 
of Liberals failed to cope with 
even is The people wanted the war 
to end, and Lenin and his revolu- 
tionary party were the only grout) 
able to gam the support of the 
masses He returned to Russia in 
time to guide to success the 
Bolshevik Revolution, made peace 
with Germany, and commenced the 
work of rebuilding and extending 
the country’s industries, while 
facing the menace of civil war and 
famine Worn out with the work of 
laying the foundations of a new 
state and ill from the effect of a 
bullet wound fired by a political 
opponent, be died in 1924, and was 
succeeded by stalin as secretary of 
the Communist Party Lenin and 
S talin are now recognized as two of 
the greatest though sternest rulers 
Russia has ever known m her 
thousand years’ history See union 
OF SOVIET SOCIALIST REPUBLICS 
LENS, a piece of transparent 
substance, usually glass, so shaped 
that it bends parallel rays of light 
passing through it into a cone ot 
rays With a convex lenB the rays 
are bent towards a single point 



Concave lenses and convex lease » 



called the focus, and if a lens is 
held so as to focus the sun’s rays 
on to a piece of paper the paper will 
catch fire Lenses are widely used 
in TELESCOPES, CAMERAS, MAGIC 
LANTERNS, CINEMATOGRAPHIC PRO- 
JECTORS, microscopes and spec- 
tacles 

LEONARDO DA VINCI (1452- 
1519), was bom in the small Italian 
village of Vina near Florence m 
1452, and during the wonderful 
period of the Italian renaissance 
He became one of the greatest 
painters that ever lived, but in 
addition he distinguished himself as 
sculptor, architect, civil and milit- 
ary engineer, and as scientific 
inventor 

From his earliest years he showed 
so much practical skill that he was 
placed under the tuition of one of 
the most famous craftsmen of his 
time, Andrea del Verrocchio 

At the age of thirty he had 
entered the service of the Duke of 
Milan as an artist and engineer, a 
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post which he held until 1499, when 
Louis XII of France drove the 
Duke out of Milan and Leonardo 
went to Florence It was during his 
period in Milan that his equestrian 
statue of Francesco Sforza was 
erected m the Castello of Milan and 
between 1494 and 1498 he painted 
the famous masterpiece, “The Last 
Supper” of which, although it no 
longer remains, there are engravings 
and copies which give a good idea 
of its excellence 

Whilst at Florence he painted 
the celebrated portrait of Mona Lisa 
del Giocondo, sometimes known as 
“La Gioconda ” 

In 1502 he was appointed chief 
engineer of the papal army/ the 
next year, after visiting many of 
the fortified places^ in the papal 
dominions, where 'his engineering 
skill was put to' good use, he 
returned to Florence 

In 1506 he w&s in Milan, and 
visited Rome m 1514 where he 
worked for Pope Leo X After two 
years in this city he went to Pavia, 
entered the service of Francis I and 
accompanied^ :im to France He 
died in 151 9' G Cloux while engaged 
in supervi^’eg the construction ot 
a canal je 

In adch'thn to the “Mona Lisa” 
and “Lf»ld Supper” the following 
are amchse his most famous paint- 
ings “hele Annunciation,” “Adora- 
tion oft the Magi,” “St Jerome,” 
“The i Virgin of the Rocks,” 
“Mad) nna and Child, with St 
Ann* fi 

Iint>PARD See cat 

P HHE, m CLASSICAL MYTH- 
OLergy, is a river of the lower 
w lid, the drinking of the water 
Inojught forgetfulness 
^"LEVANT is a name applied to 
hne eastern Mediterranean, par- 
ticularly the coasts of Asia Minor, 
, oyna, Palestine and Egypt See map 
Of the NEAR EAST 




LEVEL, SPIRIT, instrument 
used by builders to tell them when 
a surface u truly horizontal or 
vertical The diagram shows a 
level, consisting of a rectangle 
of wood, the edges of which are 
dead straight and often protected 
by brass strips In the middle of 
one long side and across one end 
are inserted bubble tubes These 
are curved glass tubes almost full 
of alcohol, leaving an air bubble, 
alcohol is very mobile and does not 
freeze in cold weather Across each 
glass tube are, two scratches, and 
the tubes are so fixed in the wood 
that when the level is held hori- 
zontally the bubble m the tube on 
the long side lie3 between the two 
scratches, and when the level is 
held vertically the bubble is between 
the scratches on the end tube 
LEVE RS See statics 
LEYDEN JAR, a type of elec- 
trical condenser, a simple example 
of which is a glass jam jar with the 
inner and outer surfaces of the 
lower half and bottom covered with 
tin foil The central brass rod passes 
through a wooden disk and makes 
contact with the bottom of the jar 
by means of a chain The outside is 
connected to earth It is supposed 
to have been discovered at Leyden 
in Holland when an experimenter, 
who held a charged jar of water in 
ins hand, touched a piece of metal 
in the water and received a shock 


LIBERALISM See Tories and 

WHIGS 

LIBERIA is a West African 
republic, founded in 1847 for freed 
negro slaves who wished to leave 
the United States, and controlled 
financially by the United States 
The chief exports are rubber, palm 
oil products and gold The capital 
is Monrovia See map of Africa 

LIBRETTO, the words of an 

OPERA, ORATORIO Or CANTATA 

LIBYA is a former large Italian 
North African colony, mainly desert 
and peopled by nomads, with a few 
towns on the coast linked by a 
coast road The chief towns are the 
ports of Tripoli and Benghazi See 
map of AFRICA 

LICENCE, the official permission 
to do, or sell, something for which 
the law says a permit is necessary 
In Britain a licence is necessary to 
keep a dog, own and use a gun, 
own a motor vehicle, drive a motor 
vehicle, me a wireless set, act as an 
auctioneer, carry on business as a 
pawnbroker, hawk goods, sell 
tobacco, cigare and cigarettes, sell 
patent medicines, and sell beer, ale. 



Simple type of Leyden jm 
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wines and spirits Hotels and 
restaurants in which intoxicating 
liquors are sold and consumed are 
spoken of as “licensed premises ” 
LICHEN, a group of small plants 
which grow on trees and dead wood 
and encrust rocks and walls Each 
lichen consists of a fungus and an 
alga plant living together They 
may be grey, grey-green, yellow, 
black or orange, and form fruiting 
bodies like little cups or horns 
LIFT. When we wish to go to 
the upper floors of a high building, 
we cannot afford the time and 
energy to climb the stairs by foot 
So we use a lift, a cage or car held 
by a cable which passes over a 
drum at the top of the building 
The other end of the cable is 
attached to a weight which balances 
the weight of the car and its pas- 
sengers The drum is turned by an 
electric motor or by water pressure, 
and this power is controlled by 
press buttons m the car. The door 
of the lift and the doors of the 
shaft in which the lift travels are 
controlled by safety devices to pre- 
vent them opening when the lift is 
not standing at a floor. 

LIGHT is a form of radiant 
energy which affects our eyes Its 
source is usually a very hot sub- 
stance, though under certain con- 
ditions cold bodies such as luminous 
fish and fungi can give out light 
The path of the energy, called a 
ray, is a straight fine until it is 
reflected by a shiny surface, or 
refracted by passing into a sub- 
stance in which it' moves with a 
different speed See lens 

Scientists are still not quite 
certain as to what light really is 
Some light can be seen by the 
human eye, while other light can- 
not We know that the velocity of 
light is 186,325 miles per second, 
a truly enormous speed (see also 
light year), and that colour 
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Alga and fungus form a lichen 


consists of light of different wave- 
lengths Daylight contains all the 
colours (see rainbow) an object 
will absorb light of certain colours 
and reflect light of others, and it is 
this reflected light which strikes the 
EYE and provides the colour we 
associate in our mind with that 
object Since artificial hght (see 
lamp) is different from daylight, 
colours look different in it 
The light coming from any 
source can be spht up by a spectro- 
scope and examined for its charac- 
teristics It is under the influence of 
the light of the sun that the 
chlorophyll in plants is able to 
extract carbon dioxide from the air 
with which to feed the plant lack 
of this hght, too, is responsible for 
impoverishment of the skin and 
body, and hght of certain wave- 
lengths is used m hospitals to cure 
particular complaints Light, there- 
fore, does more than enable us to 
see — it enables us to live 
LIGHTHOUSE In order to 
navigate safely, especially without 
the help of wireless, sailors need 
fixed known points on the map to 
find their position or to avoid 
dangerous spots At night or m dull 
weather, these fixed points are sup- 


plied by bright lights earned in 
lighthouses, or in lightships where 
it is too difficult to build a light- 
house The hght comes from power- 
ful gas or electric lamps, and is 
concentrated mto a beam by huge 
lenses or reflectors To distinguish 
one beam from another, the light 
is not continuous, but comes in 
flashes of \arying duration at ■vary- 
ing intervals, the flashing bemg 
controlled by a clockw ork mechan- 
ism Thus no two lights can be 
confused 

To withstand the wind light- 
houses are built of interlocking 
blocks of masonrj 

In many places buoys with lights 
on them are used instead of light- 
houses and light-ships 



Inside a lighthouse 
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LIGHTNING. Clouds become 
charged with electricity owing to 
evaporation and other causes When 
this electricity leaps to earth or 
another cloud the huge spark so 
caused is called forked lightning 
Should this spark pass through a 
tree, building or person, it will 
destroy it If, however, a conductor 
such as a copper strip is led from a 
point on the highest place on the 



Lightning conductoi on chinch 


building down to the ground, the 
electricity passes safely down the 
strip and does not cause any 
damage Sheet lightning is the 
reflection m the sky of distant un- 
seen forked lightning 
LIGHT YEAR. The distances 
which astronomers measure are so 
immense that ordinary measures 
are too small Consequently they 
use a umt called the hght year, 
which is the distance that a ray of 


hght can travel m a year As hght 
travels 186,325 miles in one second 
a hght year is equal to this number 
of miles multiplied by as many 
seconds as there are m a year A 
hght year is about 6 million million 
miles The Pole Star, for example, 
is forty-seven hght years distent 
from the earth 

LIME is a white powder formed 
by strongly heating limestone or 
chalk The material so produced is 
called quicklime It is a corrosive 
alkali , when wetted it absorbs the 
water and gets very hot and becomes 
slaked lime Mixed with sand, it 
forms builders’ lime mortar, it is 
also used as a fertilizer for fields 
and gardens Its solution m water, 
lime water, turns milky when car- 
bon dioxide is added — what has 
happened is that the hme has been 
turned back into chalk which ap- 
pears in the water as a white 
insoluble substance 

LIMESTONE is a hard rock 
similar m origin to chalk and often 
containing large shells It is used 
for building 

LIMEWATER is a solution of 
slaked lime, used m chemical 
experiments and for medicinal pur- 
poses when too much acid is 
present m the stomach 

LIMING is the spreading of 
hme on the soil, which starts a 
chemical process which makes the 
plant foods already in the soil more 
easily available to the plants Lime 
is not a manure and must never be 
mixed with manure, for the effect, 
through chemical reaction, would 
be to cause valuable plant foods 
to be lost Two months should 
elapse between the application of 
each to the land Hydrated hme is 
the most convenient type for garden 
use See manuring 

LINCOLN, Abraham (1809- 
1865), sixteenth President of the 
United States of America, was bom 
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in a small log cabin m Kentucky m 
1809 

His parents were poor and when 
Abraham was seven years of age 
they moved to another district, 
and here he helped his father to 
build a cabin of roughly hewn logs 
and to make some simple furniture 
for the home 

Naturally there was no school in 
such a region His father could not 
spell his own name, but his mother 
had some education and did her 
best to teach Abraham to read and 
write She urged the boy to "learn 
all he could and be of some account 
in the world ” Writing materials 
were scarce and so during the winter 
nights he would figure out his sums 
with a piece of charcoal on the back 
of a shovel 

When he was twenty-one he set 
out to make his way m the world, 
and during the next few years he 
turned his hand to a number of 
occupations he became captain of 
a volunteer company, he was a 
clerk, he opened a country store, 
and was appointed a village post- 
master. 

Educating himself, he studied 
law, with the result that before he 
was thirty he had qualified as a 
lawyer 

\ In 1846 he was elected to Con- 
gress for the central district of 
Illinois and allied himself with the 
anti-slavery party Nine years 
later, and again in 1858, he unsuc- 
cessfully attempted to get himself 
elected to the Senate, but in 
May, 1860, when the Republican 
National Convention met at Chi- 
cago he was nominated as a candi- 
date for the presidency, and eventu- 
ally in November, 1860, he was 
elected, and took office in March, 
1861 The Southern States, how- 
ever, owing to the anti-slavery 
policy of Lincoln and many of the 
leading Republicans, refused to 



Abraftam Lincoln , President 


confirm his election and one by one 
they broke away from the Union 
of States 

Lincoln was greatly gneved about 
this, for although he wanted to 
abolish slavery, at the same time 
he was anxious to save the Union 
and did not want the Northern and 
Southern States to be divided into 
two countries But a terrible cml 
war broke out between the Northern 
and the Southern States which 
lasted for four years So skilfully 
did he pilot the country through 
this exacting and troubled period 
that in the end the Union was 
saved and slavery abolished 
Unfortunately, however, just 
before the end of the war, the joy of 
the nation was suddenly turned to 
sorrow, for President Lincoln was 
shot by an assassin and died the 
following day, 1 5th April, 1865 
UNO CUT. See woodcut 
UON See cat 

LIQUID AIR air like any other 
gas turns when cooled and com- 
pressed to a liquid The tempera- 
ture needed is very low and the 
pressure must be extremely high 
If the liquid air is allowed to boil 
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slowly, the nitrogen in it comes off 
first, leaving behind liquid oxygen 

LIQUID FIRE is a name loosely 
used for any liquids which bum 
easily m air, such as those used in 
flame-throwers 

LISTER, Joseph (1827-1912) 
This great English surgeon and the 
first to make use of antiseptics m 
his work of healing was bom on 
5th April, 1827, at Upton m Essex, 
and was a son of a scientist 

At the age of twenty-eight he 
became a house-surgeon at the 
Royal Infirmary, Edinburgh, and 
here he began to lecture on surgery 

Before the use of antiseptics was 
known, hospitals were places where 
diseases due to the festering of 
wounds were difficult to prevent 
and such terrible scourges as 
gangrene caused many to die 

He spent years m most careful 
research and knowing that these 
deadly festering wounds were due 
to certain microbes, he strove 
for greater cleanliness in the care 
of patients — more lmen and towels 
and washing equipment 

Lister’s next problem was how 
to destroy these harmful microb'hs 
He tried experiments with carbolic 
acid, which cured yet proved too 
painful for general application 
Gradually, however, by blending 
his materials, he discovered an anti- 
septic which would prevent blood- 
poisoning without at the same time 
too violently irritating the skin of 
the patient 

In 1869 Lister had become head 
of the department of clinical sur- 
gery in Edinburgh University, and 
during the next few years he 
did much to improve upon his 
early discoveries He invented ab- 
sorbent dressings of sterilized gauze , 
he made researches m bacteriology 
and mvented a spray of carbolic 
solution designed to keep the air 
free from microbes But he soon 



Lister, first to use antiseptics 

saw that during operations not only 
the atmosphere but the doctors and 
nurses must be carefully freed from 
the presence of microbes, and thus 
he laid the foundations of the 
meticulous cleanliness which is such 
a feature of modem surgery 
He died in 1912 after a lifetime 
of noble service to humanity, and 
the Lister Institute of Preventive 
Medicine in London is a monu- 
ment to his work and genius 

CAPSULE 



358 




LISZT, Franz (1811-1888), was 
a great Hungarian pianist, prolific 
composer and encourager of young 
and unknown composers 
LITHUANIA is a small Baltic 
state which was incorporated m 
1940 into the Union of Soviet 
Socialist Republics Its capital is 
Vilna In the interior is much 
forest and marshland The country 
produces cereals, flax, and cattle 
See map of Scandinavia 
LITMUS is a plant juice which 
is naturally purple but which turns 
red with acids and blue with 
alkalis Litmus paper is blotting 
paper soaked m the juice and dried, 
and much used in testing liquids 
in chemical analysis 
LIVERWORT is the name of a 
group of small plants closely related 
to moss Many liverworts form thin 
green coatings over rocks in damp 
places, the flat, overlapping growth 
supposedly like liver lobes Some 
have upright stems bearing leaves 
Like mosses they form spores 
They were once esteemed as a 
remedy for liver complaints 
LIVERY COMPANIES are 
associations in the City of London 
which originated in the craft guilds 
of the Middle Ages The members 
of these companies elect the Lord 
Mayor of London and his sheriffs 
They include the Mercers’, Drap- 
ers’, Fishmongers’, Goldsmiths’ 
Company, etc Today the com- 
panies are mainly charitable trusts 
LIVINGSTONE, David (1813- 
1873), Scottish missionary and 
explorer, was bom near Glasgow, 
worked in a cotton mill, became a 
doctor and in 1840 went to Africa, 
where he spent most of his life m 
exploration, at the same time he 
preached the Christian forth He 
died m Central Africa m 1873 and 
his body was brought to England 
and buried in Westminster Abbey 
See also exploration 


LIVY (Titus Livius, 59 B c -a d 
17), wrote the History of Rome in 
142 books, of which only thirty-five 
have come down to us complete 
LIZARD, a reptile group, vary- 
ing in size from a few inches to 
the 6 feet of the komodo dragon 
of the East Indies Most lizards 
have four legs with clawed toes, 
others like the British slow-worm 
(or blind-worm) are legless The 
long tail can be shed in an emer- 
gency The common lizard is about 



FEW ENGLISH COUNTIES 
Ltxards found tn Britain 

5 inches long, frequents grass and 
moorland, and moves very swiftly 
Most lizards hibernate Other 
lizards commonly seen in zoological 
gardens are skinks, the green lizard, 
geckos with adhesive toes, basilisks, 
iguanas and chameleons 
LLAMA See hoofed mammals, 

TRANSPORT 

LOBSTER See crustaceans 
LOCAL GOVERNMENT deals 
with matters concerning the city or 
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Locomotive m which superheated steam from the boiler 


county aa distinct from the affairs the boiler to the funnel The water 
of the nation dealt with by Parlia- in the boiler becomes hot, steam 
ment The mam local bodies are collects at the top in the steam 
town or borough councils, county dome, and, when the regulator 
councils, urban and rural district valve is opened by the driver, the 

councils See under town or steam goes back through the super- 

borough council for the method heater tubes in the boiler to 

of election, work, officials, and come out hotter than ever It then 

finances of a typical local govern- passes into each piston cylinder, 

ment body pushing the piston first in one 

LOCOMOTIVE, an engine direction, then (when a valve 

driven by steam, oil, or electricity, operates) in the other direction, the 

which uses its power to pull itself steam after use escaping through 

and loaded coaches or wagons along exhaust holes to blow up through 

a special track the funnel, thereby increasing the 

The illustration shows the rela- draught of the fire The backwards 
tionship of the various parts of a and forwards movement of the 
steam locomotive Coal is burnt in piston rod is transmitted by a con- 
the fire-box, whence the flames and nectmg rod to the wheels which 
hot gases go through fire tubes in are coupled together By means of 
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pushes to and fro the piston connected to the wheels 


the valve gear it is possible to alter 
the position of the valve in relation 
to the wheels, so that the piston 
rod pashes the wheels round the 
other way, thus making the loco- 
motive go backwards The driver 
and fireman ride in the cab, where 
are to be found the engine controls, 
gauges, and train brakes Coal is 
earned m the tender behind the 
locomotive See engine and rail- 
ways 

LOCUST. See cockroach 

LOGARITHMS Common loga- 
rithms provide a short method of 
solving problems with very large 
numbers They are simply indices 
(see powers and indices) to the 
base 10 Thus 10 is 10 1 , 100 is 10®, 
1,000 is 10*, and so on Obviously 


any number between 10 and 100 
will have a ioganthm between 1 and 
2, between 100 and 1,000, a ioga- 
nthm between 2 and 3 The log of 
a number less than 10 will be a 
decimal fraction Log 2 = 3010, 
log 584 = 2 7664 
When we multiply powers of the 
same number we add the indices, 
so to multiply two or more numbers 
we add their logan thins and then 
see what number the sum of the 
logarithms represents 
When we divide one power of a 
number by another power of the 
same number we subtract the index 
of the divisor In the same way we ' 
subtract the Ioganthm of the 
divisor from the Ioganthm of the 
number to be divided, and find 
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Nautical log recording the distance the ship has travelled 


what number the reduced logarithm 
represents 

To find the square root of a 
number, we halve its logarithm , for 
the cube root, we take one-third of 
its logarithm, etc 

The whole number part of a log 
is known as the characteristic, and 
may be positive or negative, accord- 
ing to whether one is multiplying 
by powers of 10 or 1 The decimal 
part of a log, the mantissa, is always 
positive 

Multiplying by a decimal frac- 
tion will reduce a number, hence 
the characteristic of a log of such a 
fraction is negative, shown by a bar 
aver the characteristic 

It is by means of tables that we 
find the logarithms of the numbers 
we are using, tables of anti- 
logarithms will convert the final 
logarithm back into a number for 
the answer 

LOG, NAUTICAL. To find the 
speed of a ship, a log of wood 
fastened to a long line was thrown 
overboard The log floated still 
while the ship sailed on In the 
line were knots at such intervals 
that the number of knots passing 
m a certain time through the hand 
of the sailor operating the log was 


equal to the speed of the ship m 
nautical miles per hour, or “knots ” 
Nowadays an automatic log is used, 
it is fastened to the stern of the 
vessel, and tows a small rotator 
through the water; this rotator 
works the dial of the log, thereby 
recording the distance the ship has 
travelled 

LOLLARDS, the nickname given 
to the “poor preachers,” the fol- 
lowers of John wycliffe, one of the 
earliest of religious reformers and 
famous in the reign of Edward III 
and Richard II There were Lol- 
lards m England during the 14th 
and 15th centimes, when they were 
cruelly persecuted Although Lol- 
lardism was suppressed, it did not 
die out, but remained to give 
strength to the reformation of the 
16th century 

LONG AND SHORT STITCH 
is similar in 
appearance 
to SATIN 
STITCH, but 
in the first 
row the 
stitches are 
worked , 
alternately 
Long and short stitch long and 
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'hurt Sub rquent row 111! m 
the g'p-, but tftcr the fiist row 
the ‘inches *»rc <11 of one kn n th 
It is pcncnllv tred for f’llin" 
hives or flower, but it e in lu 
med sucei fulb lor outlining 
LONGITUDL set mm 
LOOP STIICII biv nushrr 

-tut it 

LORD HIGH CHANCELLOR, 
the leading dimit’rv of the lm in 
England and the min who pre ul< s 
over the House of I./mb ‘'ee Jt not 
and Pvpi iv M vt 
LORD LIEUTENANT, in 
ofiicnl appointed b\ the Crown to 
be the permanent rcprc-cMtative of 
the sovereign in •* countv Hi r the 
licid of the mifotr’cv, the meins 
of eoniimnur' , tion between tin 
< lover, iment and the magistr-'cv, 
md rccomnund. to the I x»r<I High 
Cb^nccllo- per on*; for appoint- 
ment -* jt-iitts ot Tttr met 
LOUDSPEAKI R, tint part of a 
u saving <ct win re 1 varving clec- 
trtc current is turned into sound 
wives 'I he fin tv pc of loudspeal cr 
w >s jut - hr, i imrttoM i tr- 
piccc, with the dnphri"ni pheed 
it the end of in amplifying cone 
I he modern tnovinp coil loud* 



speil cr his a strom- 1 1 u nto- 
maomt, ind a moving speech coil 
(turns of wire round a evhndcr) 
li\cd to a diaphragm consisting of 
a <-tifT piper tone T he eketro- 
mmitt ht* one pole evtended ind 
bent round to form i gip, in which 
is situated the moving 'piceh coil 
the othir pole of the electromagnet 
is •» ctntnl rod, wound with wire, 
vvluth projects into the moving 
pee eh coll I he electromagnet, 
which is nngnctiml according to 
the degree of current in its wire 
windings, mimetires the moving 
'■pceih coil which moves to and 
fro in the gap in accordance with 
the variations of the airrcnt, and 
thus produces sounds from the 
cone 

LOUIS XTV (reigned Ki 13-1715) 
vv is one of the grtatest monarchs of 
modem times lie became King of 
Trance at the age of five Ixiuis 
was a man who noticed and remem- 
bered cvcrj thing lie probiblv 
1 new more about the .iffur, of 
Europe in his time thin an) 
politician He was called “the 
Grand Monarch" and "the Sun 
King" ( Ir Roi Solal), and he pro- 
fa r cd to hold his power from God 
— he r supposed to have sud, 
"L'ttat c'rst mm" ("1 am the 
State") 

Ixmis XI\ ’s reign falls into three 
pinod' (I) lm minont), when the 
countrv was ruled b) Cardinal 
M uinn, (2) the period of Louis’s 
greatness and absolute monirchv 
(H>M-1GS1), a time of almost 
incessant warfare with the Spinish, 
Dutch and English, (3) a period of 
decline (16S1-I715) He revoked 
the Edict of Nantes which drove 
the iiucniJvOTS, some of the best 
French craftsmen, to take refuge 
in other countries The war with 
the Grand Alliance, in which ncarl) 
the whole of Europe was lined up 
against the French, ended with 



the Peace of Ryswick, 1697 Three 
years later came the War of the 
Spanish Succession, famous for the 
victories of the English Duke of 
Marlborough, and ending with the 
Peace of Utrecht in 1713 
Louis XTV not only spent vast 
sums on wars, but he built a 
magnificent palace at vast expense 
at Versailles which was the admira- 
tion of Europe He died in 1715, 
and was succeeded by his great- 
grandson, Louis XV 
LOYOLA, St Ignatius of (1491- 
1556), was converted while recover- 
ing from a severe wound as a 
soldier He took the dress of a 
beggar, went on a pilgrimage to the 
Holy Land, and, after visiting his 
native country of Spam, started the 
Society of Jesus (the Jesuits) m 
Pans with the aid of Francis 
xaveer The society quickly became 
a powerful religious order 
LUBRICANT, usually a liquid 
or grease, which is fed m between 
two rubbing surfaces to reduce the 
faction The commonest liquids 
used are petroleum oils and fatty 
oils such as castor, rape, and lard 
The more solid greases are made 
from oil and soap or tallow 
Graphite, a solid which gives fine 
greasy flakes, is used when the 
press ures are high. 

LUKE, St , was a doctor at 
Antioch and a Christian He jomed 
St PAUL at Tarsus on the second 
missionary journey (about A D 50) 
and went with him to Philippi On 
the third missionary journey, St 
Paul met him again at Philippi, and 
they remained together for the rest 
of St Paul’s life St Luke wrote 
his gospel and Acts about ad 70 
Tradition says that he was a p am ter, 
and he is the patron saint both of 
artist s an d of physicians 
LUTE, an ancient member of the 
class of instruments of which the 
strings are plucked by the finger 


It was a favourite instrument at the 
time of Queen Elizabeth and is still 
used m Spam See also banjo, 
GUITAR, and MANDOLINE 

LUTHER, Martin (1483-1546), 
a German, was perhaps the greatest 
leader of the reformation As a 
monk he condemned the sale of 
mdulgences, pardons for punish- 
ment due to sm When the Pope 



Lutliet, Reformation leader 

sent him a message condemning 
him , he burnt it at Wittenburg 
openly, and left the Roman Catholic 
Church He wrote many books and 
hymns, and translated the Bible 
into German 

LUXEMBURG is an independent 
grand duchy to the south of 
Belgium There are rich iron ore 
deposits m the south-west See 
map of BELGIUM 

LYNCH LAW is the name given 
to the irregular method of punish- 
ing an offender without a trial m a 
court of law It may get its name 
from a Virginian planter, Charles 
Lynch, who is said to have taken 
the trial and execution of offenders 
into his own hands 
LYNX. See cat 
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MACAULAY, Thomas Babing- 
ton (1800-1859), English essayist, 
historian and politician Educated 
at Cambridge University, he entered 
Parliament m 1830, and was later 
a member of the supreme council 
for India As a writer he is best 
remembered for his Essen s and his 
monumental History of England , 
which deals with the period from 
James II to William III 

MACAW. See parrot 

MACHIAVELLI, Niccolo (1469- 
1527), was bom in the Italian city 
of Florence He held various politi- 
cal posts, and made several journeys 
on state business He was famous 
as a writer during the Italian 
renaissance His chief work was 
The Prince, which dealt with the 
founding and maintenance of the 
State, and m which he gave 
unscrupulous advice to the powerful 
on how to maintain their position 

MACHINE Although the word 
“machine” is used loosely to denote 
anything mechanical which “goes,” 
it is really accurately applied only 
to a mechanism to which we apply 
a force and which itself overcomes 
a resistance in a more convenient 
way There are many such machines 
in everyday use — levers, gear 
wheels, pulleys, wedges, worm gears 
or screws, windlasses and so on 
In some cases a large force moving 
slowly is changed to a small force 
moving rapidly, or vice versa, in 
other cases the power applied is 
changed from one direction to 
another See the picture on page 
386 

MADAGASCAR is a large 
French-owned island off the east 
coast of atrica The capital, 
Antananarivo, hes on the inner 
highlands where cattle and sheep 


are reared and maize and millet 
grown Much of the island is forest, 
but nee and sugar are grown on the 
wet eastern lowlands, and some 
mica and graphite are mined 
Coffee, vanilla, cloves and hides 
are also exported Most of the 
farmers are native Malagasy, related 
to the Polynesians and Melanesians 
of the Pacific islands There are 
also Negroes and Arabs, but few 
Europeans 
See map of Africa 
MADRIGAL, a song to be sung 
by several voices, each voice usually 
entering in turn Sometimes they 
were sung to a lute or viol accom- 
paniment Madrigals were very 
popular in English homes in the 
reign of Elizabeth, whose praises 
are sung in a famous collection of 
madrigals, The Triumphs of Onana 
The madrigals were often published 
as “apt for voices or viols,” and 
when played on instruments alone 
are an early example of chamber 
MUSIC 

MAGELLAN, STRAIT OF A 
channel between the island of 
Tierra del Fuego and the mainland 
of South America, connecting the 
Atlantic and Pacific Oceans See 
map of south America 
MAGIC LANTERN. See 
lantern (magic) 

MAGISTRATE, one entrusted 
with the important duty of keeping 
the peace and hearing charges in 
connexion with offences against it 
County magistrates must hve in the 
county or within seven miles of it 
when they are appointed Borough 
magistrates must hve either in the 
borough or within seven miles of it 
or must occupy a house, a ware- 
house or other property in the 
borough Magistrates are of two 
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SPADE acting at lever 
to force the earth up 


WEDGE for forcing tWnp apart 
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WHISK with gear* 
to change direction 
and tpeed of turning 
done by hand 


MANGLE with gear* which turn 
two roller* at the tame time 
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WINDLASS which change* 
circular motion of the hand into 
up and down movement of weight 


JACK with gear* for converting 
quick turning of a shaft into 

tfow upward push pu LLEY ^hidT change* 

downward pull on rope into 
upward movement of weight 


Stmple machines m everyday use the direction , speed oi degiee of the foice 
applied is changed so as to do more useful xwrk See page 365 
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kinds (1) salaried magistrates 
(stipendiaries) in certain big towns 
and cities, (2) those whose names 
have been added to the Commis- 
sion of the Peace, or who act by 
reason of their office as mayors or 
chairmen of county, borough or 
district councils (see justice op 
the peace) 

The duties of magistrates are 

(1) trying m Court persons accused 
of wrongdoing, l e ascertaining 
facts and applying the law to them, 

(2) acting in matters which are 
subject to Court orders, eg the 
fixing of the hours during which 
public houses are to remain open, 

(3) carrying out, in or out of Court, 
some obligation imposed by law, 
such as the witnessing of signatures 
to specific declarations — thus, if a 
parent has an objection to having 
his child vaccinated he must sign 
a special declaration to this ( effect 
in the presence of a magistrate 

In general one stipendiary magis- 
trate may preside over a Court, but 
at least two justices of the peace are 
needed to form a Court, except in 
the City of London where an alder- 
man is permitted to sit alone 

In juvenile courts three magis- 
trates sit to deal with cases brought 
before them 

MAGNA CARTA. See John 

MAGNESIUM is a metallic ele- 
ment of low density which bums 
fiercely in air Its alloys are used 
in aircraft construction, and the 
pure metal is used m incendiary 
bombs, fireworks, and photographic 
flash powders 

MAGNET and MAGNET- 
ISM. The earliest magnets were 
stones of mm ore found in the soil 
It was found that these stones had 
two peculiar properties first, cer- 
tain points on the ore would attract 
small pieces of iron held near; and 
second, if these stones were so cut 
as to have only two of these points, 


one at each end of a longish block, 
and this block were hung up by a 
hair from its centre, it would set so 
as to point more or less in a north 
and south direction These stones 
were therefore used by manners as 
compasses and called “lodeatones,” 
that is leading stones 
It was then found that the north 
seeking pole of one magnet would 
repel the similar pole of another 
magnet while attracting its south- 
seeking pole A further discovery 
was that a piece of steel could be 
magnetized by stroking it with the 
pole point of a lodestone 
A magnet is also made by wind- 
ing an insulated wire round a steel 
or iron bar and then passing a 
current through the wire (See 
electromagnet ) Curiously enough, 
steel • m such a case remains a 
magnet after the current is turned 
off, whereas iron loses its magnetic 
power almost at once 

The space round a magnet where 
its influence is detected is called 
its field, and this is represented as 
being ffiled with “fines of force,” 





Lines of force around a magnet 

the existence of which is proved by 
sprinkling iron filings on to a card 
placed on a magnet and tapping the 
card gently a magnetic map is thus 
formed 

A magnet moving near a wire 
induces a voltage in the latter, and 
th« is the basis of the generator 
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The magnifying glass changes the apparent size of an object 


MAGNETISM OF THE 
EARTH. The earth behaves like 
an immense magnet, with one pole 
in north Canada and the other in 
the Antarctic. The positions of 
these poles alter from year to year, 
and at the present time they are 
approachingthe geographical poles 
MAGNETO, a means of pro- 
ducing a high voltage spark for 
the ignition of explosive gases in 
petrol or spark ignition engines. 
It consists of a dynamo and an 
induction coil built in together 
and driven from the mam shaft of 
the engine 

MAGNIFYING GLASS, a con- 
vex lens which when placed before 
an object causes an enlarged and 
upright image of that object to 
appear m it 

MAGPIE, a common large black 
and white bird with a very long 
tail It is resident in the British 
Isles Its call is a harsh chatter 
It nests m trees or bushes, and likes 
to steal shiny things See page 76 
MALAPROPISM, the comic 
misuse of words, so-called from 
Mrs Malaprop, a character in 
Sheridan's The Rivals , whose talk 


was full of misused words “She 
is as headstrong as an allegory on 
the banks of the Nile ’’ 

MALARIA is a fever caused by 
multiplication of minute PARASITES 
m the blood The parasites are 
injected during the bite of an in- 
fected female Anopheles mosquito 

MALAYA is a peninsula of south- 
east Asia comprising the Malayan 
Federation, made up of nine Malay 
States and two British Settlements, 
and the island of Singapore, which 
is a separate colony Rubber and 
tin are the chief products both of 
the British and other states, although 
nee, pineapples, and copra are 
important The island of Singapore, 
separated from the mainland by a 
mile-wide channel, is the seat of the 
Governor - General and handles 
most of Malaya’s trade It is a naval 
and air base Penang, the second 
port of Malaya, is also an island 
See map of indo-china, which it 
adjoins 

MALTA is a strongly fortified 
Bntish island in the Mediterranean 
between Sicily and North Africa, 
used as a naval base and coaling 
statioh Wheat, barley and toma- 
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toes are grown, and potatoes, 
onions and hides are tne chief 
exports, but most of the Maltese, 
who arc of mixed Phoenician and 
Italian descent, work m the ship- 
jards The capital of Malta is 
Valletta The island was at one 
time the headquarters of the 
Knights of St John (see knight- 
hood) See map of Europe 

MAMMAL, the highest class of 
v ertcb rates or back boned animals 
Mammals include the primates 
(man, apes and monkeys), raxsu- 
Eating mammals (the carnivores), 
INSECT-EATING MAMMALS, HOOrtD 
mammals (ungulates), whales, ele- 
phants, RODENTS, POUCHED MAM- 
MALS, and others All have warm 
blood and nearly all a coat of fur, 
wool, or hair (though this may be 
xcry scanty) When the young are 
born, all mammal mothers feed 
them on their milk Picture on 
page 371 

MANCHURIA (Manchukuo) is 
a large and valuable territory m 
north-east China, for some years 
under Japanese control The winters 
are severe, but millet, soya beans 
and w heat arc grown in summer 
Coal and iron are mined around 
Mukden Part of the trans-Sibenan 
railway system runs through Man- 
churia The chief towns are Hsm- 
kmg, Kirin, Harbin and Mukden m 
the south, and the port of Dairen 
See map of china 

MANDATE and MANDATED 
TERRITORIES. The word "man- 
date” means charge, and is the 
terra used to describe the authority 
under which certain tern tones and 
colonies, taken from the Germans 
and Turks in 1918, were entrusted 
by the league of nations to some 
of the Allied nations They were 
known as mandated temtoncs The 
governing nation undertook to pro- 
tect the temtory from its enemies, 
secure its good government, assist 


m its development, and in tune 
lead it if possible to self-govern- 
ment In 1946, Great Britain, Aus- 
tralia and New Zealand were made 
trustees of these territories by the 
UNITED NATIONS ORGANIZATION 

MANDOLINE, a stringed in- 
strument of which the strings arc 
plucked by a plectrum and not bj 
the fingers, thereby differing from 
the lute, the guitar, and the 
banjo Picture on page 404. 

MANGANESE is a metallic 
ELEMENi used m many alloys, 
particularly with steel, when it 
gives a hard, tough metal Its com- 
pound potassium permanganate is 
a valuable disinfectant, and man- 
ganese dioxide is used as an oxidiz- 
ing agent in the LeclancM cell 
Sec BATTER! 

MANGLES and MANGLING 
Adequate care in using a mangle 
will do much to lengthen its life 
Before using, the tension screw or 
screws are tightened, and a bath to 
catch the water squeezed from the 
wet clothes is placed beneath, after 
use and before cleaning the tension 
screw is loosened Wooden rollers 
should be washed only — scrubbing 
roughens them, metal parts should 
be periodically oiled The roller 
and woodwork should be left dry 
and clean, and the whole machine 
covered 

Flat articles like bed linen and 
certain plain garments may be 
finished by mangling when they 
are almost dry In general, articles 
to be mangled should be evenly 
damp, stretched carefully into shape 
and folded right side out Buttons 
and press studs should be protected 
from contact with the rollers and 
put through flat Thick lumps of 
matenal should be avoided After 
the tension screw has been tightened 
a fold of the article is placed to the 
rollers and passed through slowly 
this is repeated two or three times 
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low land through pale green and 
light brown to dark brown for high 
land This is the layer-colouring 
method 

Some maps are constructed to 
show, in addition to relief and 


Windmill 


Wood 


rivers, climatic data, communica- 
tions, distribution of population, 
and political divisions 
Maps are drawn to a scale, 'that 
is, each unit of length on the map 
represents a certain unit of length 



QQ 

53 QV 

ImK 

Orchard. 



Windpamp 








'’iniummtll” Embankment 
vnrrnur ROAD SYMBOLS 


RED YELLOW 


-Footpath 




IIIIIBIIIIIHIIIII 




I 


lu 


Conventional signs on maps and what they mean 


372 




of the actual area mapped The 
1-mch Ordnance Survey maps of 
Great Britain, for example, are 
drawn so that 1 inch on the map 
represents one mile on the ground 
Large-scale maps like these show 
small areas in great detail, and con- 
v entional signs arc used to repre- 
sent local features, roads, land- 
marks, etc A selection of the most 
useful of these signs is show n in the 
illustration Small-scale maps give 
a general \ lew of large areas Other 
information given on maps is the 
direction of the North Pole, and 
the scale to which the map is 
drawn 

MARCONI, Gughelmo (1874- 
1937), was the Italian scientist and 
inventor who developed the practi- 
cal and commercial applications of 
wireless telegraphy 

MARCO POLO (1254-1323), a 
famous explorer who spent twenty- 
five jears m Asia and wrote an 
account of his travels while m 
captivity See exploration 

MARK, St , lived m Jerusalem, 
and went with Barnabas and Paul 
on the first missionary journey, but 
-left them Paul refused to take him 
again, so he went with Barnabas to 
Cyprus, but became friends with 
Paul again and worked with him in 
Rome It is said that he acted as 
interpreter for St Peter and be- 
came the first Bishop of Alexandria 
Mark’s Gospel was probably the 
first Gospel to be written (about 
A D 65) and used by St matthew 
and St luke in writing their Gos- 
pels Mark may have learnt much 
about the life of Christ from St 
Peter to write in his Gospel 

MARKET, a place where buyers 
and sellers meet to buy and sell 
It may be a retail market where all 
sorts of goods are bought and sold 
It may be a specialized wholesale 
market where only one 'kind of 
article is bought and sold Today, 


most commodities have specialized 
markets, in London, for example, 
vegetables are sold m Covent 
Garden, fish in Billingsgate, meat 
at Smithfield, stocks and shares on 
the STOCK exchange 

In the more general sense, the 
word "market” can mean anywhere 
where there is a demand for goods 

MARLBOROUGH, Duke of 
(1650-1722) John Churchill, first 
Duke of Marlborough, served in 
Tangier (1667), and later married 
Sarah Jennings, a maid of honour 
to the Duke of York’s daughter, 
Princess Anne 

In 1685, Churchill took an active 
part m suppressing Monmouth’s 
Rebellion, for which service he was 
made major-general Although he 
had sworn allegiance to James II, 
he also promised to help Prince 
William of Orange to win the 
crown When Prince William 
landed m England, Churchill joined 
him He was given an earldom, 
served in Flanders, and became 
commander-in-chief of the army 




Mat thorough, famous general 
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Under Queen annf, Marlborough 
fought m the War of the Spanish 
Succession, and won his famous 
victories of Blenheim (1704), Ramil- 
hes (1706), Oudenarde (1708) and 
Malplaquet (1709) He had been 
created Duke of Marlborough at the 
beginning of the war, but his influ- 
ence and that of his duchess was 
waning Queen Anne dismissed the 
duchess from court, and on his 
return at the close of the war the 
duke was accused of misusing 
public money (which he stoutly 
denied') and deprived of his office 
(1711) On the accession of George 
I (1714), Marlborough was restored 
to his honours, but his health gave 
way two years later, and he retired 
into private life He died m 1722, 
one of the greatest masters of the 
art of war 

MARLOWE, Christopher (1564- 
1593), was educated at King’s 
School, Canterbury, and Cam- 
bridge He was said to be an 
atheist, and a warrant was issued 
for his arrest m 1593 He was 
finally killed in a quarrel in a 
tavern m Deptford Marlowe made 
blank verse (see prosody) a medium 
for magnificent dramatic poetry 
His heroes were like Tamburlame, 
obsessed with lust of conquest, or 
like Dr Faustus, driven on by 
greed of knowledge and power to 
sell his soul for these things 

MARMOSET. See monkey 

MARS (Greek Ares) is, m 
CLASSICAL MYTHOLOGY, the god of 
war and father of romulus, the 
founder of Rome 

MARTINIQUE and GUADE- 
LOUPE are the largest French 
islands m the west indies, mostly 
forested mountain, and still subject 
to volcanic eruptions and hurri- 
canes The capitals are Fort-de- 
Francc and Basse-Terre In 1946 
they became overseas parts of 
France itself 


MARX, Karl See communism 

MARY (the Blessed Virgin) was 
the Mother of Jesus, and is often 
called “Our Lady ” She was wedded 
to Joseph, a carpenter of Galilee, 
in Christian belief, the father of her 
Child was the holy ghost She 
was present at the crucifixion 

MARY I (Mary Tudor, reigned 
1553-1558), daughter of Henry 
VIII, became queen on the death 
of her half-brother, Edward VI, 
in 1553 The late king had been 
persuaded to make his cousin, Lad) 
Jane Grey, his successor But after 
being queen for rune days, Lady 
Jane had to give up the crown she 
had never wanted, and she was 
imprisoned m the Tower The 
following year she and her husband 
were executed 

At first Mary had been popular 
with her subjects, but when she, a 
loyal Catholic, married Philip, King 
of Spam, and restored the Roman 
Catholic Church m England, she 
lost the nation’s approval Religious 
persecutions were common in those 
days and Mary’s reign was marred 
by persecutions and burnings of 
Protestants After a short reign of 
five years, Mary died, deserted by 
her husband and broken-hearted 
at the loss of Calais, England’s last 
possession on the Continent, which 
was sacrificed m a war on behalf 
of Spam 

f MARY H (reigned 1689-1694), 
was the elder daughter of James II 
She had been brought up in the 
Protestant faith, and married her 
cousin, William, Prince of Orange 
When James II lost the support 
of his subjects, they invited Man 
and her husband to take the throne, 
and they were crowned the follow- 
ing year (1689) While her husband, 
william ill, was away on the 
Continent, Mary ruled the countiy 
She died of smallpox m 1694, 
leaving no children 
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Mary Queen of Scots returns to Scotland 


MARY QUEEN OF SCOTS 
(1542-1587), Catholic daughter of 
James V of Scotland, was queen 
before she -was a week old, her 
father having died soon after the 
Battle of Solway Moss She was 
sent to France when she was set 
years old 

At the age of sixteen she manned 
the Dauphin of France, who be- 
came kmg and died within two 
years of their marriage Mary then 
returned to Scotland, and m 1565 
married her cousin, Henry Stewart, 
Lord Damley, who, like Mary, was 
one of the nearest heirs to the 
English crown The marriage was 
an unhappy one Damley joined a 
plot to murder Mary’s secretary 
and favourite, an Italian named 


David Rizao, and 
helped to cany 
out the deed in the 
queen’s presence 
A few months 
later Mary’s son 
(afterwards James 
I of England) was 
bom The follow- 
ing year Damley 
was killed by an 
explosion m a 
house, Kirk o’ 
Field, Edinburgh, 
where he lay ill 
of smallpox Not 
long afterwards, 
the queen married 
Lord Bothwell, 
who was sus- 
pected of having 
plannedDamley’s 
death 

The Scottish 
nobles took up 
arms against 
Mary She was 
defeated in battle 
at Carberry Hill, 
near Edinburgh, 
forced to give up 


her crown to her infant son, and 
imprisoned m Loch Leven Castle 
(1567) The following year she 
escaped, raised a small army, but 
was again defeated at Langside 
She escaped to England, hoping to 
get protection from Queen Eliza- 
beth, her cousin Elizabeth refused 
to see her, and for nineteen years 
Mary was a prisoner, moved from 
one English castle to another, and 
always the centre of Catholic plots 
against Elizabeth At last Mary was 
accused of taking part in Anthony 
Babington’s plot against the life of 
Queen Elizabeth Mary was tried, 
and although she protested her inno- 
cence she was found guilty, and in 
1587 she was executed at Fothenn- 
gay Castle m Northamptonshire 



MASEFIELD, John 
(bom 1875), is a novel- 
ist, playwright and poct 
i aureate He ran away 
to sea while quite 
young, his experiences 
appearing in Salt- 
Water BaUads contain- 
ing “I Must Go Down 
to the Sea Again,” and 
in the two collections 
of short stones, A Main- 
sail Haul and A Tar- 
paulin Muster Other 
poems are “The Ever- 
lasting Mercy,” “The 
Widow m the Bye 
Street,” and “Reynard 
the Fox ” Among his 
plays are The Tragedy 
of Nan, The Tragedy of 
Pompey the Great , Good 
1 1 iday , and The Coming 
of Christ 

MASS is a name for 
the Communion Ser- 
vice, used especially by 
Roman Catholics and some mem- 
bers of the Church of England See 

HOLY COMMUNION 

MASTERSINGERS, guilds of 
poet-musicians existing m Ger- 
many from the 14th century on- 
wards They had very strict musical 
rules, and there were vanous ranks 
of performer, the highest being the 
“Master.” They usually met in 
churches, and their compositions 
were mostly of a sacred nature 
The last corporation was dissolved 
m 1839 wagner wrote an opera 
entitled The Mastersingers of Nurem- 
berg 

MATHEMATICS deals with 
numbers and quantities, and the 
vanous things that can be done 
with them 

Arithmetic solves problems in- 
volving concrete quantities 

Algebra is a kind of abstract 
arithmetic in which letters are used 


for quantities With it we can solve 
problems that are difficult to solve 
by arithmetic only 

Geometry deals with, the relation- 
ships of lines, angles of figures 
bound by straight lines, and circles 
The methods of geometry are 
extended to solids cones, prisms, 
pyramids, spheres, etc 

Coma deals with the geometry 
of ellipses, parabolas and hyper- 
bolas, as ordinary geometry deals 
with circles 

Co-ordinate geometry is an appli- 
cation of algebra to geometry, 
equations being represented by 
mathematical lines 

Trigonometry is a development 
of the geometry of the triangle and 
is of great practical value for 
measurement and surveying, it 
carries calculations of angles and 
lengths much further than ordinary 
geometry, and makes great use of 
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similar triangles More advanced 
trigonometry is more closely allied 
to algebra, it deals largely with 
complex quantities Spherical trigo- 
nometry deals with the sphere, and 
is of importance to navigators 
The calculus uses the limi ts 
toward which the ratios of infinitely 
small quantities approach to solve 
such problems as finding areas, 
tracing curves, findin g minimum 
and minimum values 

Details of certain of these sub- 
jects are dealt with separately under 
their respective headings 
MATTER is a general name 
given by scientists to anything 
which can be weighed Thus we 
call starch, air, iron, water, muscle 
or blood matter, as opposed to light, 
heat and magnetism which we call 
non-matenal 

The three forms of matter are 
solid, liquid, and gas Sometimes 
the same substance is easily con- 
verted from one form mto another 
— compare ice, water, and steam 
See also atom, element, mole- 

CULE 

MATTHEW, St , was a tax 
collector who became a disciple of 
jesos St Matthew’s Gospel was 
written about a d 70, probably for 
the use of Jewish Christians, and 
contains the great Sermon on the 
Mount 

MAURITIUS is a British island 
colony in the Indian Ocean The 
capital is Port Louis Sugar is 
grown and is the principal export 
The Seychelles to the north are 
also British islands, yielding prm- 



MEAT Wholesome meat should 
have no unpleasant smell, and the 
flesh should be firm and springy 
to the touch To test doubtful 
meat, push a skewer through to the 
bone, withdraw it, and smell the 
tip, if there is any disagreeable 


odour the meat is unfit to eat The 
following table gives the points to 
look for in choosing meat 

BEEF 

Lean Red, slightly streaked with lat 
Fat Pale cream in colour and not 
patchy 

LAMB 

Lean Red 

Fat White and firm 
MUTTON 

Lean Red 

Fat Yellowish, wax y 
POKE 

Lean Firm, finely grained, brownish red 
Fat White 

Rind Thm, smooth, cold to the touch 
VEAL 

Lean Pale m colour, firm m texture 
Fat White 

English meat is generally of 
better flavour than imported meat 
(though this is cheaper), and is 
usually very tender when cooked 
Imported meat should be wiped 
with a doth wrung out m vinegar 
and water (2 tablespoonfuls of 
vinegar to 1 pint of water) 

If uncooked meat has to be kept 
for a day or so m warm weather, 
it should be dusted with flour 
seasoned with pepper and 1 salt, and 
hung in the larder if possible in a 
current of air and covered with 
muslin Choose the cut of meat 
best suited to the method of cook- 
ing, as follows BOILING — Beef 
silverside, brisket, and flank Mutton 
and Lamb leg, neck (scrag end), 
breast, and shoulder Pork leg, 
head, cheek, spring, tain, spare 
nbs and belly ROASTING AND 
BAKING — Beef sirloin, ribs, 
topside Mutton and Lamb leg, 
shoulder, loin, best end of the neck 
Pork loin, spare rib, leg Veal 
leg, shoulder and blade bone, 
loin, breast, heart STEWING — 
Beef steak, skirt, flank, silverside, 
oxtail, kidney, top nbs Mutton and 
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Lamb neck, breast, leg, head, trot- 
ters Pork' belly, hand and spring, 
trotters, kidney Veal breast, 
shoulder, heart, best end of neck 
GRILLING AND FRYING— Beef 
undercut and rump steak, fillet 
Mutton and Lamb fillet of leg, 
loin chops, best end of neck, 
chops Pork loin chops, liver, fry 
Veal loin cutlets, chops from neck 
and fillet 

The ways of cooking meat are. 

(1) Boiling — this is cooking m a 
fairly large quantity of liquid , 
meat for this purpose should not 
be too fat The meat is put into 
boding water and the boiling con- 
tinued for 5 minutes, then a cupful 
of cold water is added, and the 
meat allowed to simmer untd 
tender For simmering, about 30 
minutes to the pound is allowed for 
beef and pork, 20 minutes for 
mutton and 25 for veal To extract 
some of the salt, salted meat is 
soaked in cold water, then put into 
fresh cold water, brought slowly to 
the bod, and allowed to simmer 
Ham is soaked m cold water over- 
night and scraped before cooking 
The water left over can be used 
tor stock 

(2) Roasting > nd bakmg — for this 
the oven should be heated for 15 
minutes, then the meat is put m 
and cooked in a quick oven for 
15 minutes, and after that more 
slowly For beef allow 15 minutes 
to the pound and 15 minutes over, 
for mutton 20 minutes to the pound 
and 20 minutes over, for pork, 
30 minutes to the pound and 30 
minutes over, for veal and lamb, 
25 minutes to the pound and 25 
minutes over Bones such as 
knuckles and bones left over from 
rolling should be cut off before 
cooking and used for soup 

(3) Stewing — this is an economi- 
cal method of cooking meat in a 
little liamd m a pan with a tightly 


fitting hd The nutriment which 
comes from the meat is saved in the 
gravy, so there is no loss Little 
heat is used in cooking, for the 
stew simmers until it is tender, 
and it requires alight attention A 
stew must never boil, it is the long, 
slow cooking which makes the meat 
tender 

(4) Grilling — a method of cook- 
ing on the grill of the gas stove 
The meat is prepared and placed 
on the grid below the grill when 
red hot, and turned every few 
minutes while cooking until it is 
tender 

(5) Frying — this is cooking m a 
frying-pan m just enough fat to 
prevent the meat from burning 

MECHANICAL ENGINEER- 
ING is the branch of engineering 
which deals with the means of pro- 
ducing power, its transmission and 
utilization It covers all types of 
fuels, boilers and engines, both 
steam and internal combustion, as 
well as their transmission, gearing 
and structural design 

MECHANICS is the study of 
bodies and forces at rest and in 
motion, comprising dynamics and 
STATICS 

MEDICI, a famous family of 
bankers in the Italian city of 
Florence They flourished over 
many centimes and became power- 
ful rulers, often using their great 
wealth for the good of the city 

Cosimo Media (1389-1464) en- 
couraged great scholars, painters 
and sculptors to settle in Florence 

Lorenzo Media (1449-1492), 
Cosimo’s grandson, founded an 
academy for the study of Greek 
manuscripts rescued from Con- 
stantinople before the aty was 
captured by the Turks m 1453 
This academy was largely responsi- 
ble for the rapid spread over 
Europe of the anaent Latin and 
Greek literature See renaissance 
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Lorenzo Media did much to 
encourage sculptors and artists, and 
had many Greek statues brought 
to Florence to be studied by pupils 
m a school for artists m one of his 
palaces Among the most famous 
pupils in this school were Michel- 
angelo and LEONARDO DA VINCI 

MEDITERRANEAN, the 
largest inland sea m the world, 
connected to the Atlantic by the 
Straits of Gibraltar and to the Red 
Sea by the Suez Canal It forms 
part of the shortest sea route from 
north-west Europe to the Far East 
See map of Europe 

MEDUSA. See gorgons 



MEGAPHONE, a trumpet- 
shaped instrument, which by con- 
centrating the sound in one direc- 
tion enables a voice speaking into it 
to be heard dearly at greater dis- 
tances than without it 
MELODY, a tune or single- hne 
combination of pitch and rhythm — 
the most easily heard and appreci- 
ated element in a musical work 
MENDELSSOHN, Jacob Lud- 
wig Felix (1809-1847), was a Ger- 
man composer who often visited 
England He composed "Elijah,” 
the "Midsummer Night’s Dream” 
music, "Songs without Words,” 
the “Hebrides” overture, sym- 
phonies and many other works His 
music can be so suggestive of the 
rounds of the natural world that he 


has been called a great landscape 
painter in music 

MENDING Such small repairs 
as thin places should be darned 
with a cross-cut darn All holes in 
linen, unless very small, should be 
patched For a sheet the method 
of the calico patch is followed 
For a hole in thick doth, a doth 
patch should be used When the 
edges of linen show signs of wear, 
trim them and re-hem See darn- 
ing, HEMMING, PATCHING 

MENSURATION deals with the 
measurement of lengths, areas and 
volumes 

The perimeter of any figure is 
the distance round it. The pen- 
meter of a triangle is the sum of 
the three sides, of a square or 
rhombus, four times the length of 
a side, of an oblong or a parallelo- 
gram, twice the sum of adjacent 
sides The perimeter, or circum- 
ference, of a circle is 3} times the 
diameter, or 2 X 3J times the radius 
We often write this c = 2 nr 
(71 pronounced pie, stands for 3} or, 
more nearly, 3 1416) 

The area of a rectangle is length 
X breadth, both being expressed 
m the same unit of measurement 
Here is a rec- 
tangle 4 inches 
by 6 inches 
(drawn to a 
reduced scale), 

1 square inch 
of it is shaded 
The area is 4 in x 6m = 24 square 
inches Similarly, the area of a 
rectangle 3 8 centimetres by 7 4 
centimetres = 38 x 7 4 = 28 12 
square centimetres 

A square is a rectangle with equal 
sides, so die area is side X side, or 
side squared Area of square with 
side 3J inches = 3Jx3$ = ?Xl 
= ¥ = 12J square inches 

A triangle is half the rectangle 
on the same base, and of the same 





height Hence 
area of triangle 
= J base X 
vertical height 
Triangle with 
base 7 inches 
and height 5 inches = i X j X ] 
= ? = 17} sq in 
A parallelogram has the same area 
as a rectan- 


basT 


-JL 






gle on the 
same base 
and of the 
sameheight 
ABCD is a 
parallelo- 
gram with 
the equivalent rectangle ABFE, 
h is the height 

A trapezium , a four-sided figure, 
with two sides parallel, has an area 
equal to half 
the height (the 
distance 
between the 
parallel sides) 
multiplied by 
the sum of the parallel sides 
ABCD is a trapezium, h the height 
Area = } h x (AB + DC) 

Area of i calls of a room = height 
X length of all four sides, less the 
area of the doors, windows and 
fireplace 

Area of circle = nr* or 3) times 
the square on the radius AB Radius 
2^ in , square 
A on radius = 2} 
in X 2J m = 
6£ sq in Area 
of circle = 3) 

X 6 i =? X 
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square mches 
To calculate the surface area of a 
cylinder , the radius (or diameter) 
and the height need to be known 
Area of each end = nr* Circum- 
ference = 2 j rr To find the area of 
the cuned surface, imagine the 
cylinder rolled in paper, unroll the 


paper and we 
get a rectangle 
one side = cir- 
cumference of 
the cylinder, the 
other side = | 
length of 
cylinder, area = 
circumference X 
length of cylin- 
der Thus the 
area of the 
curved surface = 2 nr X / 

To calculate the surface area of a 
cone we need to know the radius 
of the base, and the vertical height 
or the slant height, that is r, and 
h or i Now r* = h* + r* (see 
triangles), so if 
we know two of 
these, we can 
find the third 
Area of base = 
itr* To find the 
area of the 
curved surface 
we imagine it 
divided into a 
large number 
of triangles The 
area of each is } base X height 
(height of triangle = slant height of 
cone), so that the total area is 
$ height X sum of bases If the 
triangles are very narrow the sum 
of bases = a rcu inference of cone 
So area of cone = } slant height X 
circumference = J slant height X 
27t x radius = 7t slant height x 
radius, l e nsr 
The surface 
area of a sphere 
is exactly the 
same as that of 
the curved sur- 
face of a cylin- 
der into which 
it will just fit 
The radius 
gives complete 
information 
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Length oi cylinder = 2 r, cir- 
cumference = 2irr Area of curved 
surface = 2r X 2 nr = 4nr* 

For calculat- 
ing volume we 
need three di- 
mension An 
oblong prism is 
6 in long, 4 in 
wide and 3 in high. Its volume is 
seen to be 6 x 4 x 3 inches, or 
length x width. X height We 
can also write this volume as area 
of end x length 
A cube has all its edges equal 
Volume sb edge X edge X edge, 
or edge cubed Volume = P, where 
/ is the length of an edge 

Volume of 
a triangular 
prism — area of 
end x length = 
^ base X height 
X length = 
ibhl 

Volume of cylinder — area of end 
X length = w 4 / 

A pyramid is a solid on a flat 
straight-lined base, tapering to a 
pomt A square pyramid has a 
square base, a triangular pyramid a 
triangular base, ana so on Volume 
of pyramid = } volume of rect- 
angular solid with the same base and 
the same height 

This dia- w 

gram shows a 
square pyra- 
mid in a square 
prism Vol- 
ume of prism 
= area of base 
X height Vol- 
ume of pyra- 
mid = J area of base x height 
A cone is a circular pyramid, so its 
volume is i area of base X vertical 
height = JrrVi 

There is an interesting compari- 
son between the volume of a 
cylinder, and the volumes of sphere 
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and cone which 
just fit into it 
Cylinder 
sphere cone 
= 3 2 1 
Volume of 
sphere = twice 
the volume of 
a cone = 2 x 
$n r*h = jirr® 

X h = §rr s X 
2 r ^irr 3 

The diagram shows an open box, 
18 m by 1 1 m by 9 m The wood 




is 1 inch thick The internal dimen- 
sions are length 18 in — \ in at 
each end = 17 in , breadth, 11m — 
$ in at each end = 10 m , depth, 
9 m — \ m at bottom = 81 in 
The outside volume is 18 x 11 X 
9 «= 1782 cu m The internal 
volume is 17 X 10 X 8} = 1445 cu 
m The volume of die wood is 
1782 — 1445 = 337 cubic inches 
A hollow sphere is a foot uv 
diameter and the metal is ^ inch 
thick The external v olume is J-r* = 
J X r x 6 1 cu m The internal 
volume is 
M5*) 3 cu in 
The difference 
is the volume 
of metal = 

$-( 6 *-( 5 J _) s )= 

t X f X 49J = 
207 if cu m 



The general formula is \n{R s —t 3 ) 
where R is the larger radius and 
; the smaller 

MENTHOL is a white crystal- 
line substance similar to camphor 
and obtained from oil of pepper- 
mint It is used m medicine 
MERCURY (Greek Hermes) is, 
in classical mythology, the mes- 
senger and hciald of the gods 
MERCURY (quicksilver) is a 
metallic element, liquid at ordinary 
temperatures It is valuable because 
of its high density and its uniform 
tatc of expansion under heat Its 
compounds arc very poisonous, but 
in the hands of the doctor form 
useful ingredients of certain medi- 
cines See barometer and thermo- 
meter 

Many metals dissolve mercury to 
form “amalgams” which are used 
for such things as stopping teeth 
MERMAID, a mythical being 
supposed to live m the sea She has 
a human head and body but is 
shaped like a fish from the waist 
down The idea of the mermaid is 
now thought to have resulted from 
sailors catching distant glimpses of 
the dugong, a sca-cow, which fioats 
half upright with its baby under its 
flipper 

MESOPOTAMIA. See iraq 
MESSIAH means "the anointed 
one” or “king ” The Jews expected 
a divine pnnee to come who would 
be the perfect prophet, priest and 
king Most thought he would be an 
earthly king and leader, but some 
thought he would suddenly come 
from Heaven When Christ the 
Messiah came preaching the King- 
dom of God, and called Himself 
“Son of Man,” the Jews did not 
believe that He \.as the Messiah, 
bringing God’s Kingdom, indeed, 
the orthodox Jewish religion still 
awaits the coming of the Messiah 
l'ETrR, realizing who jesus was, 
wud, "Thou art the Christ,” for 


Christ also means “the anointed 
one ” 

METAL, name given to a group 
of elements with the following 
usual characteristics (1) They are 
all of high density, and of high 
melting and boiling points (2) They 
have a typical appearance that we 
associate with metals (3) They arc 
good conductors of heat and elec- 
tricity 

A few metals, like sodium which 
has a low melting point and mercury 
which is generally liquid, may not 
satisfy all these requirements, but 
we classify them as metals as they 
have chemical properties consistent 
with those of other metals 
METAL, FABRICATION OF, 
includes all those processes by 
which metal is turned from rough 
blocks or slabs m which it is first 
produced to finished articles The 
metal may be melted and cast in 
moulds which are near to the shape 
required, so that only a little machin- 
ing is needed to finish it Or it 
may be softened with heat, then 
rolled by machinery and cut into 
the required lengths, as m the case 
of steel bars, rods, and sheets 

Soft and thin metals are often 
shaped by being beaten with ham- 
mers or squeezed into shape in 
powerful presses See tools 

METALLURGY is the science 
dealing with the winning and puri- 
fication of metals from their ores, 
and with the alloys of these metals 
METAMORPHOSIS is the 
change of form undergone by many 
creatures during growth For 
instance, the b utter fly begins life 
as a caterpillar (larva) which spins 
a cocoon round itself wherein it 
rests, and from this chrysalis (pupa) 
there suddenly emerges the full- 
grown insect The tadpole living m 
water gradually changes to the trog 
living partly on land 

METAPHOR See imagery 
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METEOR, a body which circu- 
lates in space and becomes lumin- 
ous when it enters the earth’s 
atmosphere It is often called a 
shooting star 

METEOROLO GY is the science 
which studies atmospheric phe- 
nomena in relation to weather and 
climate, enabling weather fore- 
casts to be made See barometer, 
CLIMATE, CLOUD, RAIN, TEMPERA- 
TURE, WINDS 

METHANE is an inflammable 
gas composed of carbon and hydro- 
gen, found in coal mines and, when 
mixed with air, the cause of ex- 
plosions It is present in ordinary 
coal gas See fire-damp 
It is sometimes called “marsh 
gas” because it is formed from 
decaying vegetation and hence is to 
be found in bogs and marshy 
places 

METHODISTS are a Christian 
denomination started in 1739 by 
John and Charles Wesley, who 
believed m the method of regular 
prayer and Bible readme The 
Methodists believe in the historic 
creeds and also use sacraments 
They are governed by a Confer- 
ence After Wesley’s death several 
bodies of Methodists — “Wesleyan, ” 
“Primitive” and others — arose, but 
in 1932, all English Methodists 
united together to form “the 
Methodist Church” 
METHYLATED SPIRITS, a 
liquid mixture of ethyl and methyl 
alcohol and pyridine together with 
a little paraffin and a dye The 
paraffin and dye are added to make 
it difficult for it to be used in 
intoxicating liquors 
METRE, See prosody 
METRIC SYSTEM, a system 
of measurement in which units are 
based on multiples of ten, intro- 
duced first in France 
A distance supposed to be equal 
to one-forty-milhonth part of the 


circumference of the earth was 
taken as a standard, and called the 
metre This was divided into the 
decimetre metre), the centi- 
metre (A metre), and the milli- 
metre (iJj metre) Further sub- 
divisions can be made indefinitely 
Multiples of a metre are the deca- 
metre (10 metres), hectometre (100 
metres! and the kilometre (1,000 
metres) The kilometre is about 
five-eighths of an English mile, 
while the metre is 39*37 inches 
The measurement for volume is 
the litre (about If pints), which 
represents 1,000 cubic centimetres 
The unit of weight is the gram, 
which is the weight of a cubic 
centimetre of water A kilogram is 
1,000 grams (about 2] lbs ) A metric 
ton is 1,000 kilograms 
METRONOME, a clockwork 
device, invented by Maelzel (1772- 
1838), with a movable weight on a 
pendulum, to enable one to judge 



Mettonome sets the pace 
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the pace at which a musical com- 
position should be played Thus 
MM j — 100 means that when 
the necessary adjustment has been 
made, MaeLzel’s metronome will 
tick 100 times a minute and the 
time between one tick and the next 
is how long a crotchet should last 
for that particular piece of music 
See notation (musical) 

MEXICO is an independent 
republic of North America It con- 
sists of a great plateau, higher m 
the south than in the north, the 
lowland pemnsula of Yucatan m 
the south, and the long, mountain- 
ous pemnsula of Lower California 
m the west, divided from the rest 
of Mexico by the Gulf of Cali- 
fornia The west coast is subject 
to earthquakes The northern 
plateau is mainly desert and sparsely 
peopled Elsewhere sugar, wheat, 
maize and beans are grown, and 
there are very valuable silver and 
lead deposits On the coastlands 
west of Yucatan the mam source 
of wealth is petroleum The chief 
towns are Mexico City, the capital, 
and the ports of Tampico and Vera- 
cruz The population is mostly 
mixed Amencan-Indian and Span- 
ish, Spanish is the official language 
Mexico is rich in remains of the 
ancient Amencan-Indian civiliza- 
tions 

See map of central America, 
which it adjoins 

MEYNELL, Alice (1847-1922), 
was poet, essay-wnter and cntic 
With her husband she rescued from 
poverty the poet, Francis Thomp- 
son 

MICA is a type of rock which 
splits into very thin translucent 
sheets It is an excellent electrical 
insulator, particularly where tem- 
peratures are high It is also used 
for the windows of slow combus- 
tion stoves, lamp chimneys and gas 
mask eyepieces among other uses 


MICROMETER GAUGE, an 

instrument for the measurement of 
small lengths It depends on the 



Micrometer gauge shornng screw 


movement of a very accurately 
made screw 

MICROPHONE, an electrical 
device for turning variations m 
sound waves into corresponding 
variations in an electric current It 
is used in the telephone and in 
the wireless broadcasting of speech 
and music 

MICROSCOPE. The simple 
magnifying glass will give only a 
limited increase in size The com- 
pound microscope gives a much 
greater magnification and has two 
mam lenses, the second of which 
magnifies still further the enlarged 
image formed in the first lens 

The object, perhaps a thin slice 
of tissue or rock, is strongly illumin- 
ated by reflection from a mirror 
under die “stage” on which it rests, 
the light coming from the sun or a 
lamp' Small objects are usually put 
on a strip of glass called a “slide ” 

The microscope is one of the 
most valuable instruments which 
the scientist has for investigating 
minute objects, plants and animals 

MIDDLE AGES is the name 
grven to the thousand-year penod 
m the history of Europe from the 
fall of the Roman Empire to the 
beginnings of modem history (say 
ad 500-1500), but it is useful to 
treat the year 1000 as roughly the 
dividing line between the dark 
ages that followed the break-up of 
the Roman Empire — when the 
barbarians began to make them- 
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selves into the new nations — and 
the later Middle Ages when new 
ideas and better conditions began 
to dawn 

In the Middle Ages there were 
two great powers in Europe — the 
Church and the Empire 

Although the Roman Empire 
broke up, the city of Rome re- 
mained the centre of Christianity 
in Western Europe From Rome 
missionaries travelled to Saxon 
England and elsewhere in Europe, 
ana set up Christian churches under 
the leadership of the Pope or 
“Father ” 

‘ At the end of the 8th century, 
Rome had been attacked by the 
Lombards, and Charlemagne, king 
of the Franks, went to the Pope’s 
help The Pope then revived the 
title of Roman Empire, and crowned 
Charlemagne as Emperor This new 
Holy Roman Empire lasted in 
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name at least down to Napoleon’s 
time, and m the Middle Ages it 
included Germany and Italy The 
Emperors were elected from among 
the Germanic princes, but the 
honour usually fell to a member of 
the Austrian royal family So, it 
was said, there were two swords — 
the Sword of the Church and the 
Sword of the Empire, sometimes 
helping each other, sometimes 
opposing each other 

The Middle Ages were the Age 
of Faith There were powerful 
Popes playing important parts m 
European affaire It was the Age 
of crusades, bringing new ideas, 
new knowledge of the world, and 
new trade to Europe It was an 
age of great builders in stone, and 
saw the rise of magnificent cathe- 
drals and abbeys In the Middle 
Ages monks and nuns did much 
to atone for the lack of schools, 
hospitals, or institutions to care for 
the poor, the aged and the orphans 
To the monks we owe the preserva- 
tion and copying of books before 
the invention of printing 

Another great religious society 
was the Fnara, or “Brothers ” They 
travelled about, teaching the poor, 
helping the outcasts, and caring for 
the lepers They did much good 
work both m Europe (including 
England) and in Asia, and they 
travelled as far as India and China 
in the Far East 

Nobles and pnnees employed 
minstrels — singers and musicians 
— to entertain their guests The 
mins trels sang of heroes and fair 
ladies, of great deeds and noble 
lives, they kept old stones alive 
when books were scarce and very 
few could read Tournaments were 
held where knights pitted them- 
selvea against each other in fierce 
combat 

The Middle Ages were also the 
ages of Pilgrims. Some travelled 
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' overseas to the Holy Land, and 
’ returned wearing the “palm” grown 
there, othere were content with a 
journey to an English or Spanish 
shrine, some managed to reach 
Rome Fairs were then the great 
meeting places for business and 
pleasure and very important fairs 
were attended bv merchants from 
other countries 

See also feudal system 

MIGRATION. Some animals 
like the hedgehog avoid a season 
of unsuitable temperature and food 
scarcity by hibernation, others, 
especially birds, by migration 
Those that migrate journey to a 
place where conditions of life are 
better Thus summer migrant birds, 
such as swallows, cuckoos and war- 
blers, breed m Britain, but in 
autumn fly south to winter in a 
warmer country. Winter migrant 
birds, * like fieldfares, flock to 
Britain m the cold months from 
their far northern breeding places 
Partial migrants may fly only a few 
miles between their summer and 
winter homes Many butterflies and 
moths migrate to England from 
Europe each summer Sometimes 
rodents such as lemmings migrate 
in vast hordes in Scandinavia, and 
rat and mouse migrations sometimes 
occur Locusts may migrate for 
hundreds of miles, and cause com- 
plete devastation where the flocks 
alight 

MILDEW. See fungus 

MILTON, John (1608-1674), 
was .bom in Bread Street, Cheap- 
side, London His father composed 
music, and aware from an early 
date of his son’s unusual gifts, sent 
him to St Paul’s School, and pro- 
vided him with a private tutor 
When Milton was sixteen he 
went to Christ’s College, Cam- 
bridge, for seven years, where his 
reserve, among a lively set of 
students, as well as his personal 


beauty, won him the half-sneering 
nickname “the Lady of Christ’s” 
There he wrote his first well-known 
poem, the ode “On the Mommg 
of Christ’s Nativity.” 

When he left Cambridge he was 
uncertain what he wanted to do 
He regarded poetry not as a means 
to a 'ivelihood out as a sacred 
calling, and was permitted to live 
with his father for six years at 
Horton, m Bucks, reading widely 
in Greek, Latin and Italian, and 
writing 

To this period of seclusion from 
the world belong “Lyndas,” an 
elegy (see poetry) on the death 
of a college fnend, and Comus, 
a masque (see drama) — poems 
which show in him a lofty morality, 
high purpose and great ambition 

In 1638 Milton travelled abroad, 
chiefly in Italy, but in 1639 he 
returned to England, where civil 
war was threatening He took pupils 
m his London home, beginning 
with his two nephews, and became 
interested m ecclesiastical con- 
troversies He was strongly on the 
side of Parliament, becoming in 
effect Cromwell’s foreign secretary 
and giving many years to prose 
writing in which he defended the 
republic in a boot called Eikotto- 
kUutes, and the trial and execution 
of King Charles I. The work and 
strain Ted to his total blindness 
His first marriage in 1643 to a 
seventeen-year-old girl of Royalist 
family was an unhappy one, and a 
second marriage in 1656 was ended 
very soon afterwards by the death 
of his wife 

In 1 660 with the restoration of the 
Stuart Monarchy and the return to 
power of the friends of the Crown, 
Milton’s liberty and even life were 
in danger m view of his republican 
past He was allowed to live in 
peace, however, marrying Elizabeth 
Minshull m 1662 and moving to a 
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LADY OF THE MANOR 


People you would have seen tf you had hoed tn the Middle Ages 
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house near Bunhill Fields, London, 
where he died in 1674 (They lived 
for a tim e m a cottage at Chalfont 
St Giles, during the Great Plague 
of London ) 

Milton’s great epics, Paradise 
Lost and Paradise Regained, were 
written in these closing years, as 
was also his poetic drama in imita- 
tion of Greek tragedy, Samson 
Agonistes He is an eloquent poet, 



Milton when a young man 


appreciative of the pleasures and 
graces of life, as is apparent m his 
early “L’ Allegro,” but choosing 
deliberately a life of austerity and 
high effort 

MIMICRY. In biology this term 
refers chiefly to the unconscious 
imitation shown by many creatures, 
especially by insects For instance, 
a vi\ idly marked butterfly, because 
it has a bitter taste, is not eaten 
by birds Another butterfly which 
ts a tasty morsel may have devel- 
oped very similar markings, and so 
be confused with the first one. The 
first benefits by having a bad taste, 
the second benefits through mimi- 
cry of the first’s markings Mimicry 
is closely associated with protective 


resemblance See also camouflage 

MINE, a weapon consisting of 
a steel shell and filled with high 
explosive used mainly against ship- 
ping. An explosion takes place 
when a ship either touches or 
passes near the mine, and the 
explosion may be strong enough to 
sink the ship 

There are several types of mine 
A contact mme, which is anchored 
to the sea-bed by means of a long 
steel cable, explodes when any- 
thing strikes one of the projecting 
horns with which this type of mme 
is fitted A magnetic mme, often 
dropped by parachute from an 
aeroplane, is set off by the influence 
of a ship’s magnetism, for all ships 
become magnets while they are 
bemg constructed, owing to the 
effect of the riveting and hammer- 
ing of the steel plates of which they 
are made An acoustic mme is oper- 
ated by the sound vibrations in the 
water caused by the beating of a 
ship’s propellers 

MINERVA (Greek Athene) is, 
m classical mythology, the god- 
dess of wisdom, arts, sciences, 
poetry, weaving, etc 

She is sometimes presented as the 
goddess of war 

MINK See ixesh-eating mam- 
mals 

MINOTAUR is, in classical 
mythology, a monster kept by 
Minos, King of Crete, m a laby- 
rinth made by daedalus, it was 
killed by theseus of Athens 

MINSTREL. See middle ages, 
troubadour 

MINUET, an old dance with 
three slowish beats m the bar, often 
included m a suite Later its form 
was used in the symphony See 
rORM IN MUSIC 

MIRACLE, an occurrence which 
is remarkable m being contrary to 
scientific understanding of what 
happens m the world There 'are 













MAGNETIC MJNE 


EXPLOSIVE 


ACOUSTIC MINE 


Mines used against shipping m the Second World War 


three possible explanations (1) The 
circumstances of the “miracle” may 
have been wrongly reported or mis- 
interpreted — the miraculous ele- 
ment might disappear in the light 
of more detailed information (2) 
Our scientific knowledge of what 
can happen in the world may be 
inadequate, and with greater know- 
ledge die “miracle” may be capable 
of natural explanation (3) The 
miracle may be due to some super- 
natural intervention m earthly 
affairs Thus Christianity teaches 
that the divine power of Christ 


worked many miracles, especially 
those of healing, to show die love 
of God, and that the greatest 
miracle of all is Christ’s resur- 
rection 

MIRAGE, an optical illusion 
common in deserts, but also seen 
in a long street on a hot day. The 
hot ground gives off heat very 
rapidly to the air nearest to it, 
this hot air expands and, owing to 
its lower density, light from the 
distant sly a bent to the observer’s 
eye and gives the impression of 
water shimmering on the ground 







MISSIONARY, one who is sent 
abroad to spread a religious mes- 
sage among people to whom it is 
unknown Thus Christ sent His 
followers to spread Christianity 
throughout the world, the pioneer 
Christian missionary being St PAUL 
Among missionaries of long ago 
were St Patrick, St Augustine, 
and St AID AN Missionary work 
increased from the early 19th cen- 
tury onward, and famous modem 
missionaries include David living- 
stone, Mary Slessor, and Father 
Damien, a Belgian priest, who 
worked in Hawaii among the lepers 
until he died of their disease 

MITE See spider 

MIXTURES and COM- 
POUNDS. Generally speaking, sub- 
stances in the same state can be 
mixed together in any proportions, 
and such a mixture can often be 
separated agam by simple physical 
means like solution and distilla- 
tion. When, however, the ELE- 
MENTS of the substances combine 
together to form a compound, 
they do so in certain fixed propor- 
tions, and heat energy is given out 
or taken in The compound has 
properties completely different from 
those of the original elements, and 
can be split up into its elements 
only by vigorous chemical action 
often involving the supplying of 
energy For instance, hydrogen and 
oxygen are gases which combine to 
lorm water, a liquid, and m so 
doing give out a lot of heat energy 
To break up the water, electrical 
energy has to be supplied and then 
the water changes into the two 
gases agam 

MODE, a musical scale or suc- 
cession of notes In classical music 
only two modes were used, known 
to us as the major and the minor 
SCALE, but others are found m old 
choral music and m tolk-song 
Now composers are seeking variety 


by reviving some of these old 
modes One, the Dorian for exam- 
ple, can only be obtained by play- 
ing from D to its octave on the 
white notes of the piano 

In arithmetic a mode is one form 

of AVERAGE 

MODELLING. Plasticine, clay, 
newspaper and paste can all be 
used for this Plasticine is the 
easiest and cleanest to use See also 
PAPIER MAClrf CRAFT 

If you model animals or birds, 
try to go to a park or a zoo and 
make drawings of the animals you 
have chosen Notice details of the 
limbs, how the legs grow from the 
body, and what mam characteristics 
to reproduce in your model, If you 
find drawing difficult, take snaps 
or buy photographs of the animal 
and study them while modelling 
Use a board to model on m clay 
so that you need not disturb the 
work once started If you have 
to leave your work unfinished, 
cover it with a damp cloth Take 
small balls of clay and push them 
together till the mam body shape 
has been produced Then add 
more balls for the head, limbB, etc 
Start with a sitting or crouching 
animal, as long, clay legs will not 
support a body unless they have 
wire reinforcements A duck is an 
easy subject to start with When 
you have built up the shape smooth 
it over with a damp finger or with 
a curved modelling tool If jou arc 
going to have the model fired or 
baked m a kiln, when it is dry 
hollow out any extra clay from 
mside, otherwise it may burst when 
subjected to great heat If you can- 
not get it fired, coat it with paint 
when it is dry and give it a coat 
of clear varnish This will help 
to stop it from crumbling 
MOHAMMED (570-632), who 
was born in the Arabian town of 
Mecca, founded the Mohammedan 
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(or Islamic) religion, a member of 
which is called a Moslem God is 
called Allah Islam teaches “There 
is no God but Allah and Moham- 
med is his prophet”, it does not 
believe in idol-worship, but preaches 
the worship of one God by prayer 
live times a day, and fasting at 
fixed times The religion was 
spread by “holy wars” and estab- 
lished in India, the Near East and 
North Africa The place of worship 
is called a mosque The holy book 
of Mohammed’s teaching is called 
the Koran See also crusades 

MOLE See insect-eating mam- 
mals 

MOLECULE, the smallest por- 
tion of a substance that can main- 




Largest of the molluscs 


tain a separate existence and yet 
keep the special properties of the 
substance It is built up from a 
fixed number of atoms which are 
of the same or different kinds The 
chemical formula for a substance 
expresses the number and kind of 
atoms which form its molecule 
For instance, the molecule of 
water, H*0, contains two hydrogen 
atoms and one oxygen atom, the 
molecule of ozone, O,, contains 
three oxygen atoms See also ele- 
ment 

MOLIERE, Jean Baptiste Poque- 
lin (1622-1673), one of France’s 
greatest playwrights, wrote comedies 
heaping ridicule on the deep-rooted 
failings and pretensions of certain 
types and classes of people, such as 
L’Avaie (The Miser), Les Femmes 
Savantes (The Bluestockings) and 
Le Malade Imagmam (The Hypo- 
chondriac) 

MOLLUSC, the name applied to 
members of a large group of 
backboneless animals including 
snail, cockle and octopus types 
The snail type has a shell m one 
piece, often spirally coiled In the 
cockle type (bivalves) the shell has 
two halves, held together by a lunge 
and tough tissue The octopus, 
cuttlefish and squid have a hidden 
shell (the “cuttle-bone” given to 
canaries) or none at all 

Molluscs have soft bodies and 
move by a muscular foot Snails, 
slugs, winkles, whelks, limpets, etc , 
creep on a broad, flat foot They 
have definite heads, with eyes, 
sensitive tentacles and a mouth 
with a rasping tongue Some are 
vegetarian, others flesh-eating Bi- 
valve molluscs regulate the opening 
of their shells by strong muscles, 
and can put out a narrow foot for 
movement. They have no bead, and 
food is sieved from a current of 
water continually passing over gills 
and mouth The octopus class has 
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the tool divided up to iorm eight 
or ten arms set with suckers to 
catch prey Sepia ink is formed 
from cuttlefish ink-bags, used by 
the mollusc to make smoke-screens 
The octopus lurks in crevices, 
catching crabs, while the cuttlefish 
and squid swim rapidly in shoals to 
v hunt fish All three have parrot-like 
beaks and large eyes The octopus 
can swim rapidly backwards by 
forcing a jet of water through a 
narrow funnel 

All sea molluscs breathe by gills, 
land forms by a lung, while fresh 
water forms may use either method 

Molluscs have been and are, of 
great importance to man, as food, 
primitive monej and utensils, 
sources of dye and mother-of-pearl, 
while some oysters form pearls by 
covering irritating gnt particles 
with shell material 

MOLUCCAS. See east indies 

MONACO is an independent 
principality on the Riviera coast 
Its mam source of revenue ib the 
world-famous Casino in the town 
of Monte Carlo 

MONASTERY, a building 
where monks live The monastic 
life grew up in Europe about the 
4th century, and was organized 
largely by St Benedict Monas- 
teries were founded in great num- 
bers between 500 and 1500 In 
England, the dissolution of the 
monasteries occurred in the reign 
of HENRY vm, but new ones were 
started later 

MONEY can be anything that 
has the power to buy When a 
primitive community has advanced 
to the economic stage where it can 
begin to exchange its goods, it is 
faced with the difficulty that it has 
no medium of exchange If, for 
example, one group wishes to 
exchange fish for meat, then no one 
knows how much fish is worth so 
much meat So there emerges a 
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medium ot exchange, let us say 
iron Both communities want iron 
Both know the value of their goods 
in terms of iron If six fish arc 
worth one bar of iron of a fixed 
length and a leg of lamb is also 
worth the same bar of iron, then 
six fish can be exchanged for one 
leg of lamb It becomes the medium 
through which the exchange can 
be effected 

In the course of history, many 
things have been used for money — 
shells, slaves, cattle, iron, gold, and 
silver Today, as well as silver and 
copper coins, we have legal paper 
money Of course, nobody wants 
bits of paper, they are useless on a 
desert island But in the same way 
nobody wants actual money, we 
want what the money will buy 
These paper notes, printed by the 
government, can be exchanged for 
what we really want — goods and 
services 

Different countries have different 
units of money in Britain it is the 
pound, m America the dollar, the 
mark in Germany, the rouble in 
Russia, the franc in France 

See bank and currency 

MONGOLIA, INNER See 

CHINA 

MONGOLIA, OUTER, is an 
independent republic adjoining 
CHINA, the Mongolian Peoples Re- 
public, consisting mainly of a high 
plateau rising m the west, with 
part of the Gobi Desert across the 
south It is well watered, and con- 
tains the source of several great 
rivers Most of the people are 
nomads with herds of sheep, 
horses, camels and oxen Wool and 
hides are exported The capital is 
Ulan Bator Khoto See map of 
CHINA 

MONGOOSE. See flesh-eating 

MAMMALS 

MONK, a man who lives a 
religious life in a monastery in an 


order or fellowship ol monks He 
always takes three vows (1) not to 
marry, (2) to obey the abbot or head 
monk, (3) to give up all his posses- 
sions and live in poverty The first 
monks lived about A D 350 During 
the middle ages the monks did 
great work by founding churches, 
preaching, teaching and writing, but 
afterwards many monasteries be- 
came rich and worldly There are 
different orders or kinds of monks 
St Benedict founded the Benedic- 
tine Order, St Bruno the Car- 
thusian The plain dress which a 
monk wears is called a habit 

MONKEY, an animal belonging 
with apes and man to the highest 
order of mammals Man is not 
descended from monkeys, but many 
million years ago he probably 
came from the same stock See 
EVOLUTION 

Marked differences are found 
between the monkeys of Africa, 
India and farther east, and those of 
Central and South America Old 
World monkeys have nostrils set 
closely together, and many have 
brightly coloured patches of skin 
on their faces and hindquarters 
Baboons often show vivid blue and 
red colours They live in troops 
in rocky country and walk on all 
fours The old males are very 
savage Vervets, langurs and manga- 
beys are well-known Old World 
monkeys The New World monkeys 
have flattened nostrils set wide 
apart, and prehensile tails by which 
they can hang Woolly, spider and 
howler monkeys, and die small 
capuchins, are typical of South 
America Marmosets are very prim- 
itive small monkeys Lemurs, whose 
centre is Madagascar, arc the lowest 
forms They are very small, with 
huge eyes and ears, and arc active 
at night Little South African bush- 
babies are charming creatures when 
they have been tamed 


MONKEY AS A PET. Monkeys 
are not very satisfactory pets be- 
cause they are delicate and cannot 
be house-trained Since they catch 
cold very easily the cage must be 
absolutely free from draughts It 
should be boarded on three sides 
and be big enough to enclose a 
dead branch or two for climbing 
on and a shelf with plenty of hay 
or straw to sleep m 

Monkeys need a varied diet of 
fruit, porridge, hard-boiled eggs, 
bread, mealworms, insects and a 
small amount of shredded raw 
meat 

If your monkey mopes or seems 
otherwise out of sorts, consult a 
vet It may need a special diet 
In any case, monkeys are so 
prone to a variety of diseases that 
they need immediate medical atten- 
tion the moment they appear to 
be unwell 

MONOPOLY is the control of 
any purchasable product or service 
to such an extent that the holder 
of the monopoly can decide the 
selling price without fear that com- 
peting firms, by selling at a lower 
price, will upset his market For 
example, certain large firms engaged 
m manufacturing the same article 
might agree not to compete among 
themselves, and might sell their 
goods at prices which they had 
agreed on as being very profit- 
able to themselves, together they 
could obtain a virtual monopoly of 
that product and, once they did so, 
might be in a position to make very 
high profits for their own share- 
holders at the public's expense 
Such a monopoly ends the con- 
ditions of competition If and when 
monopoly conditions exist for the 
benefit of private companies, the 
public may have to consider whether 
such power and such benefits 
should not be controlled by the 
State for the common good of all 
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Monkeys form pari of the highest order of mammals there are marked 
differences tn form, size and habits bettoeen the various types 
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This brings us to the second main 
type of monopoly — State or Govern- 
ment monopoly — in which a pro- 
duct such as coal or the facilities 
for a service such as railways or the 
postal services are nationally owned, 
and therefore the monopoly of the 
State The management of such 
Govemmentmonopohes, their effici- 
ency, cost of operation and price of 
their product or services to the 
public can at any tim e be queried 
m Parliament, whereas the conduct 
of a monopoly in private hands 
tends to remain a private concern 

There are also minor forms of 
monopoly An author or composer, 
for example, enjoys a monopoly of 
his own work and can make his 
own conditions for itB sale He is 
protected by the laws of copy- 
right An inventor, too, by patent- 
ing his invention secures a monopoly 
of its sale, and can himself make 
and sell the product or sell to some 
manufacturer the right to make and 
sell it 

MONROE DOCTRINE. See 

UNITED STATES 

MOON, a body about one- 
fiftieth the size of the earth It 
toms on its axis once a month and 
in the same tone goes round the 
earth, its distance from the earth is 
about a quarter of a million miles 
Light from the sun falls on it and 
is reflected on to the earth 

The phases of the moon depend 
on how much we can see of the 
side which is lit up by the sun, and 
this depends on where the moon 
happens to be m its journey round 
the earth 

As far as we can tell, the moon 
has no atmosphere and the differ- 
ences of temperature between its 
night and day must be extreme 
The fact that no water is present 
on it means that life as we know it 
cannot exist on the moon The 
attraction of the moon Is responsible 



Phases of the moon 


for our tides See also eclipse 
MOORS, a mixed race living in 
the north of Africa, were converted 
to the Mohammedan or Moslem 
faith m the 7th century Under the 
leadership of Tank, they crossed 
the narrow strait to Spam, and took 
the rocky fortress which they 
named Gebel-al-Tank, “the rock of 
Tank,” which we call Gibraltar 
In seven years they had reached 
the Pyrenees, and they overran the 
south of France until dnven back 
by Charles Martel at Poitiers in 
732 From 756 Cordova was an 
mdependentMoonshkingdom The 
city of Cordova contained a wonder- 
ful mosque built between 780 and 
992 Other fine specimens of 
Moonsh architecture are still to be 
found m the Alhambra, the ancient 
fortress and palace of the Moonsh 
kings of Granada 
The Moors were highly civilized, 
and m the study of mathematics, 
science and philosophy were far in 
advance of the people of Europe at 
that tone It is largely through the 
Moors and Arabs that the culture 
and civilization of the ancient world 
has been preserved The Moors 
were clever agn cultural workers, 
and made canals to carry water 
to their orchards and gardens 
Through the Moors m Spain the 
art of paper-making and the science 
of algebra (an Arabic word) were 
brought mto Europe from the East 
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The Moor* were not driven out 
of Spain till the close of the 15th 
century 

See also mohammxd 
MOOSE, a hoofed mammal with 
large wide antlers, allied to the deer 
It hves in the cold swampy forests 
of North America, and in North 
Europe too, where it is usually 
known as the elk See the picture 
on page 294 

MOROCCO, in North Africa, 
consists of a French protectorate, 
a smaller Spanish one, and the 
International Zone of Tangier The 
Sultan is the nominal ruler but the 
real authority is m the hands of the 
protecting Powers Phosphates and 
other minerals, cereals and fruit, 
eggs and hides are exported from 
French Morocco, and iron ore, lead 
and skins from Spanish Morocco 
The capitals are Rabat (French), 
Tetuan (Spanish) and Tangier 
(International) Casablanca and 
Agadir are important ports See the 
map Of AFRICA 

MORPHIA (morphine) is*a white 
crystalline drug extracted from 
opium and used to cause sleep or 
make people insensitive to pain 
See ANAESTHETIC 

MORRIS, William (1834-1896), 
a man of many gifts, was poet 
and artist, designer and decorator, 
manufacturer and printer, and 


socialist as well In 1861, with 
Rossetti and Burne-Jones, he 
founded a firm of manufacturers 
and decorators, the work of which, 
m the production of beautifully 
designed fabrics and furniture, 
changed English taste very con- 
siderably In 1884 he, with some 
others, organized the Socialist 
League The Kelmscott Press, for 
the production of finely printed 
and decorated books, he founded 
m 1890, designing its type 

He was an excellent story-teller 
m verse and prose In 1867 
appeared The Life and Death of 
Jason, a re-telhng of the Greek 
legend, while The Earthly Paradise 
is a collection of Greek and Scandi- 
navian legends He translated into 
English verse many of the Icelandic 
sagas His later writings were m 
prose, the romances including The 
Story of the GUttermg Plata, and 
The Well at the World's End 
He also published two romances, 
The Dream of John Ball and 
News from Nowhere, in which his 
idea of socialism is reallv the 
theme 

MORSE CODE is the telegraphic 
code in which various combinations 
of dots and dashes represent letters 
of the alphabet and numbers It 
was invented by Samuel Morse 
(1791-1872), an American 
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IN LENGTH OF SIGNAL A DASH 
IS EQUIVALENT TO THREE DOTS 


Morse code used m telegraphy was mvented by Samuel Morse 
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MOSAIC is a form of decoration 
consisting of small pieces of coloured 
stone, glass, and sometimes metal, 
set into cement to cover surfaces 
of walls or floors m such a way as 
to form a pattern or even picture 



Mosaic built up of small pieces 

It was used extensively by the 
Romans, and by Byzantine artists 
to decorate the walls of their 
churches in the 12th to 16th 
centuries 

MOSES was the prophet who is 
venerated as the founder of the 
Jewish religion As a baby he was 
found in the rushes by the River 
Nile and adopted by the daughter 
of Pharaoh He fled to Jethro, and 
jehovah called him to deliver his 
enslaved fellow Israelites After the 
first passover Feast, the people 
were set free from Pharaoh by 
Jehovah Moses led them to Mount 
Sinai, where Jehoiah made the 
COVENANT with His people There 
they received the Commandments, 
and the other laws set forth in the 
Bible and still kept by the Jews, 
and used the tabemacle-tent and 
the Ark, or sacred chest, as a sign 
of the presence of Jehovah The 
Israelites always remembered that 


Jehovah had delivered them from 
Egyptian rule, and that Moses was 
the Law-giver Moses led his people 
east of the Dead Sea to the Plains 
of Moab, but when he was so close 
that he could actually see the 
Promised Land he died 

MOSLEMS. See crusades, India, 

MOHAMMED, MOORS 

MOSQUITO, a blood-sucking 
fly Certain species spread malaria 
Great efforts have been made of 
recent years to control the mosquito, 
by deatro) mg the larvae by spread- 
ing oil over the surface of die ponds 
in which they breed, thus stopping 
the new mosquitoes from breathing, 
or better stall, by improved drainage 

MOSS, a group of low-growing 
plants related to the liverwort 
They are higher than algae m the 
plant kingdom, but lower than the 
fern Each plant bears leaves, but 
has no flowers or true roots They 
bear small reproductive cells, which 



Moss showtng spore capsules 
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unite to produce spore capsules 
which remain attached to the parent 
plant The spores are scattered to 
form new plants Some mosses 
normally live m woodland, others 
select rocks, walls, trees, bogland 

MOTOR, a machine which 
turns some other form of energy 
into mechanical energy' It is a 
term also used for the internal com- 
bustion ENGINE 

MOTOR CAR. See clutch, 

DIFFERENTIAL GEAR, ENGINE 

MOTOR, ELECTRIC. The 
action of all electric motors depends 
upon the reaction between two 
magnets, one fixed and the other 
free to turn about its middle point 
The movable magnet, the rotor, 
has a current passing through the 
wire wound round it (see electro- 
magnet), and turns so that its 
north pole is near the south pole of 
the fixed magnet, the stator By 
changing the north pole of the 
movable magnet into its south pole, 
and its south pole mto its north 
pole, we cause this magnet to rotate 
and point in the other direction, 
and by constantly reversing this 
polarity the rotor is kept spinning 
round, and so turns a wheel to 
drive a belt, etc The polarity is 
reversed by reversing the direction 
of the current passing through the 
wire round the rotor 

MOULD, in engineering, a shape 
m sand or other non-fusible 
material mto which molten metals 
are poured so that when the metal 
hardens it has a new prearranged 
form See blast furnace, and 
metal (fabrication of) Moulds of 
metal and other materials are used 
for making articles with the new 
plastics the plastic when in its 
hot and pliable stage is forced mto 
the mould, where it cools and 
hardens mto its new shape 

In botany a mould is a form of 
FUNGUS 



i 

Inside the electric motor 


MOULT. Many animals shed 
their skin, hair or feathers at inter- 
vals This is moulting It may be 
necessary to allow for growth, or 
for repair, or for a seasonal differ- 
ence Furry mammals may shed 
much hair before growing a thinner 
spring or thicker winter coat 
BIRDS moult feathers especially 
after the breeding season snakes 
and lizards may shed the outer 
skin complete, and frogs, toads 
and newts moult a delicate skm at 
intervals Animals without back- 
bones, such as crabs and insects, 
need to cast off their complete out- 
side skeleton at each moult and 
have a defenceless period while the 
pale, soft and much larger new 
covering hardens and darxens 
MOUSE See rat 
MOUSE AS A PET. Keep your 
cages m a dry, well-ventilated room 
Each must be soundly built so that 
no wild mice can enter Mice are 
sociable but quarrelsome You 
must therefore separate them mto 
colonies of three or four in each 
cage Have all your cages uniform 
Place them on tables or trestles 
round the walls, leaving the floor 
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dear to make recapture as easy as 
possible 

There are various types of cages 
on sale at pet stores, but a useful 
general model that can easily be 
made at home is illustrated The 
netting and perforated zinc should 
be held firmly in place with staples 



A comfortable home for tame mice 


A sheet of glass may be laid over 
the netting at night to prevent 
draughts and the onslaughts of 
wild mice 

Cover the floors of both compart- 
ments with a thick layer of sawdust 
Fill the nesting box with hay or fine 
shavings or other such material 
The sawdust must be changed 
two or three times a week and the 
whole cage emptied, dried and dis- 
infected once a month. 

Give your mice two meals a day 
canary seed in the morning and 
white oats at night, with a little 
warm bread and milk every other 
day and an occasional scrap of raw 
meat Do not forget to give them 
greenstuff as well— grass heads, 
lettuce, slices of apple and carrot — 
but do not offer too much at one 
time and remove all uneaten por- 
tions Oily food — linseed, nuts and 
\ cheese — should be gnen sparingly 
The age of does for breeding is 
between fourteen weeks and one 


year Pen two or three does with 
one buck and when one is seen to 
be with young, the others must be / 
moved and a supply of soft paper ' 
scraps and fine hay provided for a t 
nest Do not disturb the new family * 
for at least five days Then you 
may examine them if your hands 
are dean and free from the smell 
of other mice Keep three or four 
of the most promising and leave 
them with the doe for four or five 
weeks, after which the sexes must 
be separated A doe should not be 
allowed to rear more than three 
Utters a year 

Their chief diseases are (1) 
Eczema and scurvy- increase the 
amount of green food and sprinkle 
a little sulphur on the bread and 
milk (2) Ringworm treat with 
diluted tincture of iodine 

MOUTH ORGAN. See reed 

INSTRUMENTS 

MOZAMBIQUE is a Portuguese 
colony on the east coast of Africa 
It is mostly lowland, and has a hot, 
damp climate along the coast 
Sugar, maize, cotton, copra and 
sisal are exported Beira and 
Lourentjo Marques, the capital, are 
important ports and are calling 
stations on the Cape sea route to 
the East See map of the union of 

SOUTH AFRICA. 

MOZART, Wolfgang Amadeus 
(1756-1791), one of the very 
greatest of composers, was taken 
when a child by his father round 
the courts of Europe to play on 
the harpsichord Later he became a 
member of the Archbishop of Salz- 
burg’s household, was dismissed, / 
and went to earn a precarious living 
m Vienna He became a fatuous 
composer of symphonies and 
sonatas (see form in music), im- 
proving on the ideas of havdn, 
and also of operas His composi- 
tions are very numerous, they are 
full of happy and graceful melodies 
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Mozart was a great composer, here he ts seen conducting one of hts own 
works from the hmpsichord, before a fashionable a udienc e 
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MULTIPLICATION is a short 
means of adding a number of equal 
quantities or numbers together 
7X4 might be worked by setting 
down four 7’s and adding them up 
When we know 
7 7X4 that 7 + 7 + 7 + 

7 = 28, we can 
say “four sevens 
are 28,” and so 
we change addi- 
tion into multi- 
plication 
When we add 0 to the right side 
of a number we multiply it by 10 
37 x 10 = 370 To multiply by 
20 we add 0 and multiply by 2, 
and so on 

When we add 00 to a number we 
multiply it by 100 , 000 multiplies 
it by 1,000, and so on Thus 


38 

75 

40 

700 

1520 

52500 

96 

57 

4000 

90000 

384000 

5130000 

To find 567 

X 8,034, we 1 


multiply by 8,000 (add 000 and 
multiply by 8), by 30 (add 0 and 
multiply by 3), and by 4 We then 
add the three products 
567 
8034 

4536000 ( x 8000) 

17010 ( X 30) 

2268 ( X 4) 

4555278 ( x 8034) 

567 x 8,034 may be regarded as 
8,034 rows of 567 It may also be 
regarded as 567 rowB of 8,034, so 
that 567 x 8,034 = 8,034 x 567 
To put it m general terms xy = yx 
7x8x9 means 7x8, and 
then the product (56) multiplied by 
9 7x8x9 = 56 X9 = 504 

Equally 7 X 9 X 8 = 63 X 8 = 
504 , 9 X 8 X 7 = 72 X 7 = 504 


There are various ways of mul- 
tiplying money Thus, to find 


£1 3s 4\d x 56 
(1) 56 = 7 X 8, so £ s d 

we can multiply by 7 1 3 

and then the product 8 

by 8 Or by 8 and g 7 q 

then by 7, this is 7 

better because multi- — - — - 


plication by 8 gets 
nd of the pence 

(2) \d X 56 = 28 d Set down 28 
under d 56 x 4 = 224 Set down 
and add to 28 = 252 d = 21x with 
no pence over 
Set down 21 
under x and 
write 0 d in 
the answer 
56 x 3 = 168 
Set down and 
add to 21 = 

189x =£9 9 x 
Set down 9 
under £, and write 9x in the answer 
1 x 56 = 56, add to 9 = 65, and 
( write £ 65 in the answer 

(3) This method is called prac- 
tice It is most suitable when the 
shillings and pence form easy frac- 
tions For example 

15x = lOx -f~ 5x = 

l°f £1 + i°f 1() x- 

12x = lOx + 2x = 

iof£l-f * of lOx 
14x = lOx + 4s = 

i of £1 + 1 of £1 
7x6d=5x+2x&/ = 

£ of £1 + £ of 5s. 
8x 4d = 5x + 3x 4d = 

£ of £1 + 1 °f £1* 

and so on 

£ * d 

56 at £1 56 0 0 

5b at 3x 4d (1 of £1, 
hence J of £56) 9 6 8 

56 at 2 4 

£65 9 0 

(4) When we have learnt how to 
decimalize money (see decimals) 



£ 

1 

/ 

s 

3 

d 

4i 

56 

9 

21 

28 

56 

168 

224 

65 

189 

252 

£65 

9 

0 
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we write £l 3s 4 $d £1*16875 

as £l 16875, and then 56 
multiply by 56 The 5843750 
resultant decimal part 7 Q1250 
will need to be recon- — - - - - 
verted mto shillings 65 45000 
and pence = £65 9s 

In the following algebraic exam- 
ple, multiply each term m the top 
line by a, then by — 26, then add 
the products When multiplying, 
-f- multiplied by + gives +, and 
— multiplied by — gives + But 
-f- multiplied by — gives — See 
POSITIVE AND NEGATIVE 


o* — 2 ab -f- 6* 

a —2 b 

a* — 2 a*b + ab * 

— 2 a*b + 4 aft* — ‘2b 
a* — + 5flA» — 26 s 


MUSCLE is the device by which 
messages from the brain are trans- 
lated mto movement of the body 
It forms the body’s flesh, the “lean 
meat,” and consists of bundles of 
very fine, elastic fibres A muscle 
at rest is long and limp, but at work 
it contracts, so pulling on the 
tissues to which it is fastened 


its pull is passed to the tendon, 
which moves the second bone in 
relation to the first Muscles of this 
type work in pairs, one contracting, 
for example, to extend the arm, 
while the one which bends it 
relaxes 

Muscles are either voluntary, like 
those which move leg or arm, or 
involuntary, like those causing 
movements of the digestive organs 
Both types contract on receiving 
messages by nerves from the brain 
Muscles at work use energy, give 
out heat, and form waste See also 
NERVOUS SYSTEM and DIGESTION 
MUSES, in CLASSICAL MYTH- 
OLOGY, the nine goddesses m charge 
of the arts and sciences Their 
favourite haunts were Mount heli- 
con and Mount paknassus 
MUSICAL INSTRUMENTS 
See BAGPIPE, BANJO, brass wind 
INSTRUMENTS, FIFE, FLUTE, GUITAR, 
HARMONIUM, HARP, MANDOLINE, 
ORCHESTRA, ORGAN, PERCUSSION, 
PIANOFORTE, REED INSTRUMENTS 
VIOLIN, WOODWIND 

Most of these instruments are 
illustrated on pages 404-405 


Many muscles are attached at one 
end to a bone, and at the other to 
a non-elastic tendon, which is 
fastened to another bone beyond 
a joint When the muscle contracts 


BtCEPS MUSCLE 

FLEXING ARM ON CONTRACTION 


COLLAR SON* 



TRICEPS MUSCLE 
EXTENDING ARM 
ON CONTRACTION 


RADIUS 


ULNA 


FUNNY BONE 


One muscle extends the arm and the other bends tt 
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VIOLIN 


BOW 





MANDOLINE 


UKULELE 



BASS DRUM 







BAGPIPE 



KETTLE DRUM 


PICCOLO 


FLUTE 


CLARINET 




Tenor drum 



SIDE DRUM 



HARP 


BASSOON 


These musical instruments are ananged heir in gioups, the smaller 







MUSICAL TERMS. The follow- 
ing are the commonest terms you 
are likely to meet 

accelerando, getting quicker 
adagio , slow 

allegro, fairly fast 

andante, slowish 

cantabile, in a singing style 
crescendo, getting louder 
da capo, repeat from the 

beginning 
dimmuendo, getting softer 
forte, loud 

largo, slow and dignified 

legato , smooth 

piano, soft 

presto quick 

rallentando, getting slower 
staccato , sharp, detached 

vtvace, hvely 

MUSIC, HISTORY OF. The 
Hebrews used music in the Temple 
services, the Egyptians had musical 
instruments; and the Greeks 
evolved a system of music theory 
All early music was melody, the 
melodies of the early Christian 
Church are known as plainsong 
because they had no regular 
rhythm Then melodies were com- 
bined, and thus the art of counter- 
point grew up This gave rise m 
the 16th century to a great 
school of polyphonic church 
music, with its many strands of 
interwoven melody Outside the 
Church, secular music was spread 
far and wide by travelling min- 
strels When the rules of church 
music were applied to domestic 
music, there was formed the 
madrigal, and from this the ayre 
In the 17th century a new art 
form was developed m Italy — this 
was the opera, drama set to music, 
with the characters singing their 
words instead of speaking them 
This helped the new idea of music 
being primarily one definite melody 
with other notes played merely to 
enrich that melody See harmony 


There was at the same tame a great 
advance in instrumental playing 
people played on their own or in 
orchestras, and suites of pieces 
were performed everywhere 
In the 18th century came the 
greatest composers of this pure 
classical music, with its long instru- 
mental and orchestral compositions 
m many movements, each move- 
ment to a set form See beethoven 
In the 19th century came a new 
idea music was written to illus- 
trate some famous scene, character, 
or event, and was descriptive Such 
music is called programme music, 
and the early composers who wrote 
it were the romantic school The 
later Romantic composers were 
strongly influenced by the rising 
tide of European nationalism, and 
made much use of national tunes 
and dances See grieg This 
nationalism is seen also in wagner’s 
mighty music dramas, the most 
advanced form of opera the world 
had yet known 

Modem composers of today are 
seeking new forms of musical 
expression, using quarter-tones, 
new scales, new harmonies, new 
rhythms and it sometimes all 
sounds very strange to our care, 
not yet used to this new music 
MYTHOLOGY ib the name 
given to the whole body of legends 
that have grown up round the 
ancient gods and heroes They were 
handed down by word of mouth, 
varying with different tellers so 
that different versions of the same 
story are frequent Some of the 
heroes of myth and legend may 
perhaps have been real people, ' 
whose prowess was celebrated in 
story, exaggerated, and in time 
explained by attributing to them 
supernatural powers, their real 
characters being lost m the many 
retelling of the tales 
See also classical mythology 
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NAPHTHA is a mixture of 
hydrocarbon liquids, obtained from 
petroleum or from coal distilla- 
tion Both types are inflammable 

NAPHTHALENE is a white 
solid obtained from coal tar dis- 
tillation It 18 B HYDROCARBON As 
“moth balls,” "carbon balls,” or 
“camphor,” it is widely used to 
protect clothes from the attacks of 

mnthn 

NAPOLEON BONAPARTE 
11769-1821) was bom m Ajaccio, 
Cornea, and was educated m mili- 
tary schools at Bnenne and Pans 
He won his first military distinc- 
tion at the siege of Toulon m 
1793, fighting for the new French 
Republic, See french revolution 
Two years later, when Pans was 
once more in an uproar, he turned 
his cannon on the noters and cleared 
die streets with "a whiff of grape- 
shot ” In 1796 he gamed feme in 


Italy, utterly defeating die Austrians 
and Sardinians 

Napoleon then planned a drive 
eastward, and obtained leave to 
attack Egypt, as a stepping-stone 
to India He captured Malta on the 
way, took Alexandria, and won the 
Battle of the Pyramids, but the 
destruction of the French fleet by 
nelson in the Battle of the Nile 
completely upset his plans 

Returning to France in 1799, 
Napoleon round the Government 
in a bad state, and placed himself 
at die head of it as First Consul 
In 1804 he crowned himself 
Emperor of the French Then 
followed a senes of great victones, 
including Ulm, Austerhtz and Jena, 
but his plans for invading England 
had been ruined by Nelson’s naval 
victory at Trafalgar in 1805 

In 1812 Napoleon tned to con- 
quer Russia, but was forced to 



Napoleon rallies his troops during the Battle of Waterloo 
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retreat from Moscow Wellington 
was fighting against him m Spain 
and France In 1814 Napoleon sur- 
rendered, and was sent a prisoner 
to Elba He escaped the following 
year, returned and ruled for the 
“Hundred Days ” He was finally 
defeated by Wellington at Waterloo 
in 1815, and died in exile on the 
island of St Helena His body was 
later brought to Pans for bunal 
NARCISSUS is, in classical 
mythology, a beautiful Greek 
youth who, falling in love with his 
own reflected image, pined away 
and was changed into the flower 
which bears his name 
NATIONAL ANTHEM, a song 
in praise of a nation or its ruler 
and adopted as the official tune of 
the country 

“God Save the King” became 
Britain's national anthem m the 18th 
century, its ongin is m some doubt, 
but it has become one of the most 
famous of all national anthems, 
and its tune has been used m other 
countries With different words it 
has been the national anthem of 
Switzerland, Denmark, and Ger- 
many until 1918 In the United 
States it is the tune of a famous 
national song beginning “My coun- 
try, ’tis of thee ” 

NATIONAL ASSEMBLY, one 
Chamber of the French Parliament, 
the other being the Council of the 
Republic The members of the 
National Assembly are elected by 
the people direct, the members of 
the Council of the Republic by 
local councils It is the members of 
the two Chambers who elect the 
President of the French Republic, 
md he appoints a prime minister 
to govern the country The prime 
minister and his ministers must 
answer to the National Assembly 
for their conduct of State affairs 
NATIONAL DEBT. Like mdi- 
siduals, States try to make their 


income or revenue meet aLI their 
expenditure This n not always ^ 
possible, for in times of war a 
State has to spend vast sums oh 
armaments To enable it to do this 
the State borrows money usually 
from its members, and if there is a 
senes of wars the debt of the nation 
may gr o w to a huge figure In times 
of prosperity States try to save 
money and use the saving to pay 
off part of the debt See also 
TAXATION 

NATIONAL INSURANCE in 
respect of health, unemployment, 
and pensions is part of the social 
legislation which is such a feature 
of 20th-century history m Britain 
It began with the Old Age P enBions 
Act of 1908, but since then several 
Acts have extended the scope of 
the insurance and the benefits 
The principle behind them all is 
the same, namely, contributions by 
the worker, the employer, and the 
State The worker’s share is 
deducted from his weekly wages 
by his employer, who is responsible 
for seemg that the card or book 
recording payment is properly 
stamped The worker puts his 
name on a doctor’s list, and 
receives free treatment when he is 
ill Pensions are paid through the 
post office Unemployment benefit 
is paid at employment exchanges 

NATIONAL SOCIALISM, or 
Nazism, the name given to the anti- 
democratic political movement in 
Germany headed by Adolf Hitler 
Like fascism m Italy, it had its 
origin m the condition of the 
country after the First World War 
The party, whose uniform was a 
brown shirt, attained power by the 
votes of the people, but once 
established as the governing party 
with Hitler as effectual dictator all 
other parties were abolished Thus 
it was impossible for the govern- 
ment to be unseated save by war 





or revolution The Reichstag was 
retained as a one-party parliament, 
but it met very rarely, and then 
only to listen to speeches from 
Hitler or leading members of the 
party The Nazis maintained their 
power through a secret police 
called the Gestapo, and the laws 
were re-made to serve the needs of 
the ruling party No opposition to 
Nazism was tolerated The Press 
and radio were turned into means 
of maintaining Nan power and 
individual liberty was strictly con- 
trolled Persecution of the Jews, 
who were made the scapegoat of 
. all past ills, was a feature of the 
system, but its mam end was to 
build up military power for a war 
of conquest When the war came 
the Nazi victories were so many 
and rapid that it looked as though 
their plans might succeed in full, 
but with their ultimate defeat by 
Britain, Russia and the U S A the 
Nazi power was destroyed, its 
leaders tried and hanged for their 
many crimes and its petty sup- 


porters driven to conceal their past 
See also totalitarian state 
NATURAL GAS is the gaseous 
part of petroleum which often 
issues from cracks or bore holes in 
oil-bcanng areas The gas is largely 
methane and is used for power and 
lighting In some places it contains 
HELIUM 

NATURALISM in literature is 
an attempt ^to give the full effect 
of truth by superabundance of 
detail — an attempt to give the 
photographic truth 
NATURALIZATION, the act 
of admitting an alien or foreigner 
to the privileges of citizenship in 
his adopted country 
NAVIGATION is the art and 
science of setting a safe course and 
maintaining a ship or aircraft on it 
from one place to another 
The Bhip’s navigator may rely 
upon all or any of the following 
prominent landmarks, lighthouses 
or lightships, the magnetic or gyro 
COMPASS, the speed of the ship, 
the positions of the sun and stars, 
and radio beams 
from fixed trans- 
mitting stations 
The aircraft 
navigator has 
been greatly 
helped also by 
the modern 
development of 

RADAR 

NEAR EAST, 
that part of Asia 
nearest Europe 
It covers turkey, 

SYRIA AND LEBAN- 
ON, PALESTINE, 
ARABIA, PERSIA 

and iraq This 
part of the world 
is sometimes 
included in the 
wider term — 
“Middle East” 



Countries of the Near East 
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NEEDLEWEAVING is a Jonn 
of decorative needlework in which 
threads of the mattnal are drawn 
out, and embroidery threads are 
woven in to take their place 
Loosely woven materials such as 
linen or crash should be chosen 
for this work, the threads used 
should be rather thicker than those 
withdrawn A blunt-pointed needle 
is required Strong colours give the 



3 

Needlcwcavmg can be very decorative 


best effect All complicated designs 
should be worked out first on 
squared paper 

When the threads have been 
withdrawn, the top and bottom of 
the border is hem-stitched (see 1) 
by this means the whole is divided 
into bundles of four threads and is 
ready for the decorative stitch to 
be worked Each block is made by 
weaving backwards and forwards 
over two, four, or six bundles of 
threads (see 2) It is inadvisable to 
draw threads to a depth greater 
than 1 inch, otherwise the threads 
become slack and difficult to handle 
At the end of each row the ends 


of the weavmg are caught to the 
fabric Another example of needle- 
weavmg is shown in (3) 

NEEDLEWORK consists of 
various crafts such as plain sew- 
ing (see HEMMING, SEAMS, STITCHES), 
EMBROIDERY, KNITTING, DARNING 
and crochet work Plain sewing is 
used to make and mend clothes 
Embroidery, which entails a know- 
ledge of design and colour and the 
technique of embroidery stitches, 
is used in the decoration of clothes - 
and household articles. A wide 
variety of garments can be knitted 
or crocheted — stockings, gloves, 
dresses, sports coats, jumpers, and 
hats, as well as household articles 
and lace for table cloths, etc 

Good equipment is essential, the 
light should come over the left 
shoulder, needles should be slightly 
thicker than the thread to be used 
with them Short needles are used 
for plain sewing, darning needles 
should be much longer and have 
large eyes You also want em- 
broidery needles, crochet needles — 
bone for wool and steel for cotton , 
knitting needles of steel and bone; 
large scissors for cutting big pieces 
of material, a small pair with sharp 
points for embroidery, a thimble, 
pms and pincushion, a workbasket 
and a needlecase No plam sewing 
should be done without a thimble 
If much plam needlework is done a 
sewing machine is invaluable 

NEHEMIAH was Jewish cup- 
bearer to the Pei sian King Arta- 
xerxes Nehemiah obtained permis- 
sion to go and help to rebuild 
Jerusalem, and led the work of 
rebuilding the walls m 444 B.C 
after the exile 

NELSON, Horatio (1758-1805) 
entered the Royal Navy as a mid- 
shipman m 1770 His first voyage 
was to the West Indies Later he 
spent some time m the Arctic Ocean 
He commanded the Agamemnon m 
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Nelson puts the telescope to hut blind eye 


the siege of Toulon (1793) when was amputated Nelson feared his 
Britain was fighting the new French career was ended, but the next year 
Republic The next year, in the he defeated napoleon’s fleet in 
siege of Calvt (Corsica), Nelson Aboukir Bay (Battle of the Nile) i 

lost the sight of one eye In 1801 he took part in the Battle 

Nelson fought under Jems in of Copenhagen (Baltic) under Sir 
the battle off Cape St Vincent, Hyde Parker When that com- 
and became rear-admiral In 1797, mander feared defeat and signalled, 
at Santa Cruz, TenenfFe, his right "Cease Action,” Nelson put his 1 
arm was shattered by a shot and telescope to his blind eye and said 
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“I see no signal, go on fighting,” 
and so won this important battle 

In 1805 Nelson followed the 
French and Spanish fleets across 
the Atlantic to the West Indies, 
and finding they had turned back 
he quickly followed On 21st Octo- 
ber, 1805, he fought his last battle 
off Cape Trafalgar He hoisted his 
famous and immortal signal “Eng- 
land expects that every man will 
do his duty ” Nelson was fatally 
wounded by a shot fired from the 
ngging of an enemy ship, and died 
a few hours later 

NEON LIGHT If a current at 
high voltage is passed through the 
gaseous element neon at low pres- 
sure, it produces a bright orange 
glow The gas is contained in long 
tubes and used for advertisement 
purposes 

NEPAL is an independent king- 
dom north of India, lying among 
the Himalayas and including Mount 
Everest (over 29,000 feet — the 
highest mountain in the world) 
within its boundaries Most of the 
country is forested or mountainous, 
but nee, millet, tobacco and oil 
seeds are grown m the valleys See 
map of India 

NEPTUNE (Greek Poseidon) is 
god of the sea in classical myth- 
ology 

NERVOUS SYSTEM This is 
the arrangement of nerves and 
bram which enables a person or 
animal to see, hear, smell, taste, 
touch — in a word, enables one toi 
make all his contacts with the sur- 
rounding world All animals from 
worms upwards possess a well- 
defined nervous system, of which 
that of man is the most complex 
The human bram, the centre of 
the nervous system, is protected 
by the skull and is continuous with 
the hollow spinal cord Thi3 is 
enclosed within the vertebrae The 
bram and spinal cord resemble a 


headquarters telephone exchange, 
which is constantly receiving infor- 
mation and sending out messages 
From the bram twelve pairs of 
nerves pass to the nose, eyes, face, 
ears and throat and more than 
thirty pairs of nerves branch out 
from the spinal cord to every part 
of the trunk, arms and legs 

Nerves are made up of bundles 
of parallel fibres, which divide into 
smaller and smaller branches Like 
telephone wires, they carry mes- 
sages sensory nerves carry mes- 
sages from sense organs (such as 
the eyes, ears, nose and skm) to 
the bram, motor nerves carry mes- 
sages from the bram to the muscles 
If your finger touches a lighted 
match, your bram will soon know 
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all about it — it will at once 
send a message to the hand 
muscles and your finger 
will be jerked away The 
brain and spinal cord ha\ c 
to control not only volun- 
tary muscular movements, 
but all the processes of the 
body which must go on 
whether wc are conscious 
of them or not, such as 
digesting food and the 
beating of the heart Each 
part of the brain has a 
special function concerned 
with memory, speech, 
movement, breathing, etc 
The nervous sj stem links 
together and co-ordinates 
all the systems of the body See 
SENSES 

NESBITT, E , is the pen-name of 
Mrs Bland, a children’s writer 
Several of her best books are about 
the Bastable family 

NETBALL is a game for two 
teams of seven players, the winners 
being the side which scores most 
goals The side winning the toss 
may choose to have first throw, or 
choose the goal into which they 
will shoot The game is started by 
the centre, standing at the end of 
the centre line, who passes the ball 
to another of his team, opposing 
centres start off the game alter- 
nately after each goal is scored The 
ball, a leather football, is thrown 
from player to player in an endea- 
vour to get it into the hands of 
either attack or shooter inside the 
circle these are the only two players 
who can score a goal, which they do 
by throwing the ball from inside the 
circle through a 15-inch iron ring 
bung with a net open at the bottom, 
fixed 10 feet high to a post Players 
may dodge ana run to put them- 
selves into a favourable position to 
receive the ball They may not run 
with the ball or hold it for more 





A tense moment m a %ame of netball 


than three seconds, or roll or bounce 
it, and may only play in certain 
areas thus shooter and attack are 
offside in their own defending 
court, the three centre players arc 
offside m either shooting circle, 
while goalkeeper and defence are 
offside in their team’s attacking 
court For infringements of the 
rules, such as offside, a free pass is 
given to the other team For rough 
play, such as taking the ball from an 
opponent, holding, pushing or ob- 
struction, a free shot is given to the 
other side This is taken by shooter 
or attack from outside the circle, 
with the defending goalkeeper and 
all others of his team standing out- 
side too A game consists of two 
periods of fifteen minutes each, the 
teams changing ends at half-time 

This game is particularly popular 
amonggirls *. 

NETHERLANDS, a kingdom 
of north-west Europe, often called 
Holland after its two western 
provinces — North and South Hol- 
land Although small, it has long 
been a leading country in com- 
merce and shipping The Nether- 
lands Empire includes part of New 
Dutch guiana in South 


Guinea, 
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Netherlands, aflat, low-lying country 


America and some 
islands in the 
WEST INDIES 
The western 
districts of the 
Netherlands are 
below sea-level, 
but great concrete 
dykes have been 
built for protec- 
tion from sea and 
river flooding, 
and large areas 
are being re- 
claimed from the 
sea and Zuider 
Zee The drained 
areas or polders, 
still wet, support 
cattle, the drier 
parts are inten- 
sively cultivated, 
especially m the 
west Coalmining 
is carried on in the 
south-east The 
chief commercial 
city, Amsterdam, 
and the second city, Rotterdam, 
near the mouth of the rhine, are 
both great ports The Government 
buildings and Royal Palace are at 
The Hague, the capital of the 
country The exports are mainly 
dairy produce, flowers and bulbs, 
but weaving, pottery, margarine and 
chocolate making, shipbuilding and 
diamond cutting are important 
ind ustrie s 

NEW CALEDONIA. See pacific 

OCEAN 

NEWFOUNDLAND is an is- 
land which controls part of labra- 
dor In 1948 it decided to join the 
confederation of Canada The 
climate is severe and the soil poor, 
but the abundant timber and 
hydro-electric power make the 
island one of the world’s chief 
paper producers Fishing, especially 
for cod, on the Grand Banks is 


important, and iron ore is mined, 
The capital is St John’s See map 
of CANADA 

NEW GUINEA. See east indies 

NEWSPAPER, a publication, 
usually daily, giving current news 
with some editorial comment and 
usually a number of special features 
(see below) The publication of 
news-sheets or gazettes was com- 
mon m Europe in the 16th and 
early 17th centimes The Oxford 
Gazette (1665) was the first real 
newspaper to appear m England, 
later becoming the London Gazette, 
which still survives for official 
announcements The first London 
daily, The Daily Courant, appeared 
in 1702, while 1772 saw the begin- 
ning of the Morning Post, and 1785 
of The Times, which took its present 
name m 1788 Then, too, there 
developed the forerunners of the 
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modem weekly papers (like the 
Spectator and New Statesman) 
which set out to give, not news, 
but interpretation of events — politi- 
cal, social, artistic — seeking to guide 
public taste See addison The pro- 
fessional status of journalists im- 
proved in the 19th century, when 
newspapers with remarkable editors 
and well-informed contributors 
exerted much influence over public 
opinion Until 1855 newspapers 
were heavily taxed The tax re- 
moved, they quickly increased their 
circulation, and were thereby able 
to widen their scope 
Thus in the 20th century, home 
pages, children’s features, sports 
and literary notes, serial and short 
stones were all included Illustra- 
tions, too, became extremely im- 
portant, and with the increase in 
kinds of features there was a cor- 
responding change and increase in 
advertisements See journalism 
and printing 
NEWT See prog 
NEW TESTAMENT. The 
twenty-seven books of the New 
Testament were wntten first in 
Greek There are twenty-one letters 
or epistles, four gospels, one history 
book (the Acts of the Apostles), 
and one book called the Revelation 
which sets forth viBions, the mean- 
ing of which is not always apparent, 
but is believed by some to reveal 
the future if correctly interpreted 
When St PAUL spread the word 
of Christ on his journeys, more 
groups of Christians or churches 
grew up The letters St Paul wrote 
to help them can still be read in 
the New Testament They were 
sent by messengers to the Christians 
at places like Rome, Corinth and 
Philippi, and sometimes to indi- 
viduals, such as Philemon Other 
letters were wntten by the brothers 
of Jesus — St James and St Jude — 
but the wnter of the letter to the 


Hebrews is unknown Parts of 
these letters were read when the 
Christians met' for holt com- 
munion and prayer 

Similar accounts of the life of 
jesub were wntten by Sts Mat- 
thew, mark, and luke The Gospel 
of St john was wntten later, and 
differs from the others because it 
contains more long talks of Jesus 
and deals less with his actions than 
with his teaching 
The “ActB of the Apostles” tells 
how the Church spread from Jeru- 
salem to Judaea and Samaria, 
Syria, Asia Minor and to Europe 
Tne Church decided at the Council 
of Jerusalem that Chmtians need 
not follow Jerwish law The wnter, 
St Luke, also tells most of St 
Paul’s life See bible 
NEWTON, Isaac, Sir( 1642-1727), 
was the English mathematician 
who first stated the laws of gravita- 
tion and light He also constructed 
the first reflection telescope 
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Newton expounded gravitation 



NEW ZEALAND is a member 
of the British Commonwealth, and 
comprises North Island, South 
Island, and the small Stewart 
Island Most of the people are of 
British descent Many descendants 
of the original Maoris, who came 
from the islands of Polynesia, live m 
North Island, some in the same 
conditions as their primitive ances- 
tors Most of them nowadays are 
farmers The climate of New Zea- 
land is similar to that of the British 
Isles, especially in the south, and 
crops and animals introduced by 
British settlers have flourished 
South Island The west is thickly 
forested and the high 
rainfall prohibits much 
farming Coal is mined 
lound Greymouth 
and Westport The 
Southern Alps are 
noted for winter 
sports Apples are the 
chief product m the 
northern valleys The 
Canterbury Plains on 
the drier eastern side 
are famed for wool 
and Canterbury lamb 
The Otago region in 
the south is cooler and 
there are wide moor- 
lands. Oats and dairy 
produce are the typi- 
cal products 
North Island' Sheep 
are reared on the 
eastern mountains 
and dairy cattle on the 
damp lowlands round 
Mount Egmont, a 
volcanic cone There 
arc many volcanoes 
(mostly inactive), gey- 
sers and hot springs 
in the central regipn, 
and the soil is poor 
Lemons, oranges and 
grapes aic grown in 


the Auckland peninsula Ream or 
gum from decayed pine trees is 
exported. Auckland is the largest 
city m New Zealand and a great 
port, but the capital is Wellington, 
which has a fine harbour. The 
chief exports are butter, cheese, 
wool, frozen mutton, and beef, 
most of which are sent to the 
British Isles in return for manu- 
factured goods 

History New Zealand was dis- 
covered by the Dutch navigator, 
Abel Tasman, m 1642, and named 
after Zealand, one of the Dutch 
provinces The islands were visited 
and explored by Captain Cook in 
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Paintings in different styles above is “ Salisbury Cathedral," by the landscape 
painter, Constable ( reproduced by permission of the National Gallery, London), 
below, a picture full of detail, Millais’s "The Blind Girl" (by permission of the 
Birmingham Museum and Art Gallery), is compared with Manet’s bold and simple 
“ Boy Fifer" (by permission of Etablissements Braun et Cie) See OIL-PAINTING 
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Above is Breughel's " Peasants Dancing in a Village Street" (copyright of the 
Medici Society, London ) it is a 16th-century painting of Flemish villagers enjoying 
themselves and is in sharp contrast to the modern still -life study by Picasso below, 
a design made up of dead fishes on a newspaper (reproduced by permission of 
Ldward Wadsworth, Esq , and the Soho Publishing Company Ltd ) See OIL-PAINTING 
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1769, and again in 1773, 1774 and 
1777 From 1792 the crews of 
sealing and whaling vessels had 
settlements along the coasts, and 
trade in timber and flax followed 
Christian missionaries arrived m 
1814 

In 1833 a British Resident was 
appointed A thousand British col- 
onists arrived in 1839, and on 
hearing that the French were about 
to send out a similar expedition, the 
Government of New South Wales 
took formal possession in the name 
of Queen Victoria New Zealand 
became a separate colony the 
following jear 

In 1840 Captain Hobson met the 
Maori chiefs at 
Waitanga, and 
made a treaty 
with 'hem, but 
there was much 
fighting between 
them and the 
white man for 
many years The 
man who did the 
most to win the 
trust and respect 
of the Maoris was Sir George Grey, 
who was governor from 1845 to 
1853, and again from 1861 to 1867 
During his last term of office, he 
brought the Maori wars to an end 

In 1907 New Zealand became a 
self-governing dominion, and the 
Maoris have a share in the govern- 
ment During both World Wars 
New Zealanders have fought m 
defence of the British Common- 
wealth 

NICARAGUA is a small republic 
of Central America The capital is 
Managua Its products mclude 
coffee, bananas and gold, and many 
cattle are bred See map of central 

AMERICA 

NICHOLAS, St , the patron 
saint of children Some say he was 
a bishop at Myra in A D 300 The 


name "Santa Claus ’ is derived 
from his name 

NICKEL is a mcta'lic elemlnt 
which somewhat resembles iron It 
is made into many alloys, particu- 
larly for electrical purposes Nickel 
plating of other metals is wide!} 
used owing to its resistance to 
corrosion 

NICKEL-SILVER is an alloi 
of nickel, copper and zinc, and is 
largely used for cutlery, often beina 
plated with silver 

NIGERIA is a West African 
British Crown colony of forest and 
savannah, producing palm od, 
mahogany, cocoa, ground nuts and 
cereals in the savannah region. 


where cattle are also reared Some 
tin and coal are mined Lagos, 
the capital and chief port, is 
linked by rad to Kano, the mam 
inland town See the map of 
AFPICA 

NIGHTINGALE, Florence 
(1820-1910), pioneer of the nuremg 
service See Crimean war 

NILE, one of the longest rivers 
m the world It starts as two rivers, 
one of which, the Blue Nde, rises 
m the mountains of abyssenia, and 
the other, the White Nde, m the 
Uganda highlands among the great 
lakes In EGYPT its annual floods 
make a fertile stretch m which three 
crops a year may be grown It ends 
in the Mediterranean in a delta, 
near the mouth of which stands 
Cairo It was the centre of ancient 
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Egyptian civilization, and many 
ruins still stand along its banks See 
maps of atiuca and EGYPT 

NITRATES are compounds of 
nitric acid with other substances, 
and are widely used as fertilizers 
and sources of oxygen for explo- 
sives Common nitrates are sodium 
nitrate or Chile saltpetre, potassium 
nitrate or normal saltpetre, ammon- 
ium nitrate, cellulose nitrate for 
films and explosives. Chile is one 
of the world’s chief sources of 
nitrates 

NITRIC ACID is a fuming and 
strongly corrosive liquid, colourless 
when pure but turning yellow in 
the light It can be prepared by 
the action of strong sulphuric acid 
on saltpetre It is now extensively 
prepared by the controlled oxida- 
tion of ammonia It is a strong 
oxidizing agent and widely used m 
the laboratory and in industry 

NOCTURNE, a “night-piece,” 
is a name m music given to certain 
quiet pieces such as the nocturnes 
of CHOPIN 

NOMADS are people who move 
from place to place in search of 
water and pasture for their flocks 
and herds They live in the steppe, 
semi-DfesERT and tundra regions 
Their homes are generally tents, 
which can be easily transported 
Eskimos are semi-nomadic, as they 
often settle for a time m one place, 
but the desert Bedouins and the 
Tartars of the Asiatic steppes are 
more truly nomadic 
NONCONFORMIST is a Prot- 
estant who does not conform to or 
accept the teaching of the Church 
of England Among the Free 
Churches are the congregation- 
alists, baptists, METHODISTS, and 
the soci ety or friends or Quakers 

NORTH AFRICA is largely 
desert land with a narrow coastal 
strip sparsely settled, except m 
Egypt and the western coastlands 


The Atlas Mountains belong physi- 
cally to the mountain system of 
southern Europe Around them is 
the only area which has much nun- 
fall, but the east is drained by the 
Nile The population is mostly of 
Arabic or mixed Arabic and Negro 
descent, with a comparatively large 
number of white settlers Inland the 
people are mostly nomadic Berbers 

See also ALGERIA, LIBYA, MOR- 
OCCO, Tunisia, and the map of 

AFRICA 

NORTH AMERICA is a con- 
tinent including Alaska, Canada, 

NEWFOUNDLAND, the UNITED STATES 
and MEXICO. Physically it consists 
of the Rocky Mountain system in 
the west, the smaller Appalachian 
ranges m the east and the Canadian 
Shield of old, hard rocks m die 
north-east, between which are the 
great plains drained by the Mac- 
kenzie, St Lawrence and Missis- 
sippi-Missoun river systems The 
St Lawrence River drains the five 
Great Lakes, which, except for 
Lake Michigan, form part of the 
boundary between Canada and the 
United States Before the coming 
of white men. North America was 
the home of the Red Indian hunters 
and fishermen As white settlement 
spread, the wide spaces where the 
Indians used to hunt were taken 
over, and although Indian Reserva- 
tions have now been set aside by 
the Governments m Canada and 
the United States where they may 
follow their own way of life, pure 
Indians are gradually dying out 

NORTHERN IRELAND is the 
north-eastern part of the island of 
IRELAND and politically part of 
the united kingdom Agriculture 
supports about half the people 
oats, flax and potatoes are grown, 
and cattle, pigs and poultry reared 
Londonderry, and the shipbuilding 
centre of Belfast, also centre of the 
linen industry and the capital of 
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the country, are the chief towns 
See map of trkt and 

NORTHERN RHODESIA is a 
British Crown Colony m Africa It 
is a high plateau rising towards the 
great lakes m the east The climate 
i is tropical The small white popu- 
lation grows maize and tobacco 
There are large native-owned herds 
of cattle Copper, cobalt, vanadium 
and zinc are mined The capital is 
Lusaka See map of Africa 

NORTH SEA, a shallow arm of 
the Atlantic lying on the continental 
shelf of north-west Europe It con- 
tains some of the richest fiahmg 
grounds See map of edrope 

NORWAY is a narrow, moun- 
tainous north European kingdom 
with a coastline broken up by 
fiords More than half the country 
ib high mountain or upland pasture, 
and there are extensive forests on 
the mo untain slopes Only a small 
part is cultivated, and many of the 
people are fishermen or fanners 
Paper-making and fish -canning are 
the chief industries The mam 
exports are fish, paper, wood-pulp 
and minerals The chief towns, 
Oslo (the capital), Bergen, Stavan- 
ger, and Trondheim, are also fish- 
ing ports Norway is part of 
SCANDINAVIA, of which a map is 
given 

NOTATION, MUSICAL, is the 
scheme of symbols to indicate 
musical sounds and pauses Two 
methods are in co mmo n use today 
(1) staff notation, and (2) tome 
sol-fa notation A five-line stave, 
with various clefs which fix the 
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Two lands of musical notation 


position of one note (eg C or 
treble clef, F or bass clef) gives a 
picture of the rise and fall of the 
melody, and symbols have been 

Note* Ran, 
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-2 MINIMS 


■4 CROTCHETS 

■ 8 QUAVERS 
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Table to shorn what the notes and 
their rests look like, and how many 
of each equal a semi-breve 


evolved to show the relative lengths 
of the sounds The tome sol-fa 
system, using, to denote relative 
pitch, syllables adapted from a 
Latin hymn, has itB own method 
of showing the duration of the 
notes, it is essentially a notation 
for singers 

NOUN See grammar 
NOVEL See fiction and defoe 
NUN, a woman Irving in a con- 
vent who, like a monk, is a member 
of a religious society Becoming a 
nun is called “taking the veil ” 

NY AS ALAND is a small British 
protectorate lying west of Lake 
Nyasa, Africa Few cattle can be 
reared because of the tsetse fly, 
but tobacco, cotton, coffee and tea 
are exported through Berra in 

MOZAM BIQUE 

NYMPHS, in classical myth- 
ology, are lesser deities believed 
by the Greeks to inhabit springs, 
rivers, trees, mountains — nereids, 
naiads, dryads, etc 
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OASIS, a fertile spot in the 
desert due to the presence of water 
there Rain-water collects under the 
sand where the lower soil is non- 
porous, it may come to the surface 
or need a well to reach it 

OBJECT (m grammar) See 

GRAMMAR 

OBOE See reed instruments 

OCEAN CURRENTS (drifts) 
are caused chiefly by the prevailing 
winds which tend to blow the sur- 
face waters before them Currents 
moving towards the equator are 
cold, and those moving away from 
it are warm The currents affect the 
temperature of the air above them 
and of the coastlands along which 
they flow, but this influence does 
not penetrate far inland The North 
Atlantic Drift has a modifying 
effect on the climate of the British 
Isles Fogs are common off New- 
foundland where the cold Labra- 
dor current meets the warm GULF 
stream The seasonal change of 
direction m the Indian Ocean is 


due to the monsoon wind reversal. 
In general, waim currents temper 
the climate of the coasts they wash, 
and cold currents cause onshore 
winds to drop their moisture before 
reaching land See climate 
OCTAVE, a musical interval 
of eight notes, giving the same note 
but at different pitches It is also a 
scale of eight notes 
OCTOPUS. See mollusc 
ODYSSEUS is the hero of 
Homer’s Odyssey King of Ithaca, 
he accompanied the Greeks to 
Troy and on the return voyage had 
many adventures which are the 
subject of the Odyssey He was 
noted for his craft and eloquence, 
according to classical mythology 
OHM is the unit of electrical 
resistance It is defined as the 
resistance of a certain length of 
mercury thread Ohm’s Law states 
that at a constant temperature the 
voltage across any conductor is 
proportional to the current passing 
through it, and the resistance of a 



WATER -SOAKED LAYER 


In jhi* oasis wells have been sunk down to the water-soaked layer 
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conductor ib the voltage divided by 
the current See electrical energy 
UNITS 

OIL-PAINTING, as we know 
it today, was used by the Van 
Eycks and by other northern 
painters, such as Albert Durer, the 
German artist, but the Venetian 
painters were responsible for 
bringing it into general use from 
the 16 th century onwards 

At first oil-paint was only used 
as a thin glaze over a ground work 
of tempera (See painting ) Titian 
and his followers painted pictures 
first m monochrome (that is one 
colour, usually brown or green), 
and then painted their glorious 
colour over it all in od -paint 
Rubens, Rembrandt, and the Spani- 
ard Velasquez used oil-colour from 
the beginning and worked up their 
pictures in brush strokes of full 
co'our 

The brushes used for od-painting 
— which is a heavier medium than 
water-colour or tempera — are 
usually of hog’s hair, though sables 


are also used for finer work Od- 
colours ready for use are sold in 
tubes today, and only require to 
be mired with a little od — linseed 
or poppy od are the most common 
One advantage of od over water- 
colour painting is the possibility of 
making alterations either when the 
painting is still wet or after it has 
become quite dry The paint can 
be put on m broad or fine strokes, 
in little or larger spots of colour side 
by side, as was done by the French 
painter Seurat, or m lines of 
different colour as used by the 
Dutch painter Van Gogh See 
impressionism For the names of 
other great artists, see art, land- 
scape PAINTING and 8TTLL UPC 
OLD TESTAMENT, a collec- 
tion of thirty-mne books of differ- 
ent kinds originally wntten in 
Hebrew — law books, history books, 
poetry books, books of prophecy 
and a song book — all relating to the 
Jewish people, and, in the Christian 
belief, unfolding to Man the know- 
ledge of God and His plan for the 
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world The first book to be written first, later the people in the South 
down was probably that of Amos Kingdom who were earned away 
about 750 b c to exile, about 600 B c Fifty years 

After the first stones of myth and later they returned and rebuilt 
legend, the history begins with Jerusalem and the Temple, but 
Abraham, the work of moses, and they had many difficulties The 
the covenant that jehovah made Greeks conquered them about 300 
with the Israelites We learn that B c and the Romans in 63 b c The 
after Canaan had been partly taken, Jews grew to think that the keepmg 
kings were chosen — Saul, David of the law was most important, and 
and Solomon in turn, and then the m their troubles looked for the corn- 
people separated into two kingdoms mg of a mighty prince, called the 
— Israel in the north, and Judah Messiah, whom God would send to 
in the south Then the great deliver them 
prophets came, like Amos and See bible 
Isaiah, who taught that God was OLYMPIA is a plain in Greece 
holy, and that His people must not where the Olympic games were held 
serve false gods but worship every four years in the days of the 
Jehovah with all their heart, or Ancient Greeks 
they would suffer But the people OLYMPIC GAMES were ongin- 
did not listen and were eventually ally the national festival of the 
conquered, the North Kingdom Ancient Greeks, held every four 



Parade of the athletes at the opening of the Olympic Games 
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vcan. in honour of the god Zeus 
The festival consisted of music, 
drama, art, etc , ns well as athletics 
Of the litter there were wrestling, 
bo\mg, racing on foot and on horse, 
chariot races, throwing the discus, 
races of men chd in heavy armour 
and so on 

The OIjmpic Games toda\ arc a 
reMVil of this festival, but the) ire 
confined to athletics and arc an 
international affair, held every four 
5 cars in different countries The 
events for men and women include 
running, jumping, discus throwing, 
hurdles, swimming, and walking, 
besides organired games 

The games were revived at 
Athens in 1S9G, and have been 
held m Pans ( 1 ° 00 ), St Louis, 
USA (1901), London (190S), 
Stocl holm (1912), Antwerp (1920), 
Pans (1924), Amsterdam (1928), 
Los Angeles (1932), Berlin (1936). 
and in London (1918) 

OLYMPUS is, m classical 
MYTHOLOGY , a mountain m northern 
Greece, home of the gods 

OMAN SCC ARABIA 
OMAR KHAYYAM, THE 
RUBAIYAT Or, is a senes of 
epigrams wntten by the 11 th- 
century Persian mathematician and 
astronomer, Omar Khayyam They 
have been translated into mam 
modem languages A famous free 
English translation is by Edward 
Fitzgerald, which first appeared m 
1879 

ONOMATOPOEIA. See 

IMAGERY 

OPERA is drama set to music 
In grand opera, every word is sung 
At first it was a highly conven- 
tional form of art, in the early 
Italian opera, only classical stones 
were thought fit for setting, the 
singers had each to be giv en oppor- 
tunities for displaying their vocal 
abiltt) , the overture had little or no 
connexion with what followed, and 


the music had little beanng on the 
words The first composer to fight 
against these com cntions w as Gluck 
(1714-1787) His reforms and those 
of Weber (1786-1826) prepared the 
wav for WAGMR (1813-1883), whose 
mighty music dramas still remain 
the highest point of operatic 
development Opera has almjs 
been popular in It'll), and there 
hive been miny famous Italian 
composers, including Rossini, Doni- 
zetti, Bellini, Verdi, Mascagni, 
Leoncavallo and Puccini France 
has given us Ambroise Thomas, 
Gounod, BI7ET, Samt-Saens, Mas- 
senet, and Charpenticr In Britain 
opera has never captured the public 
fane)’, although certain works, such 
as Balfc’s Bohemian Girl and 
Wallace’s Montana, had at one 
tunc a great vogue, and more 
modern composers, like Charles 
Stanford, Vaughan Williams, Ben- 
jamin Britten and William W r alton 
have wntten fine operas Bntish 
tastes run more m the direction of 
light opera, such as The Beggar’s 
Opera, produced by Gay and 
Pcpusch in 1728 as a protest against 
the fashion of the conventional 
Italian operas In it, songs and con- 
certed numbers arc interspersed 
with the spoken dialogue, and so it 
is a direct forerunner of the comic 
opera of later times This type of 
opera (known in France as opfra 
comiquc, and in Germany as Sing- 
spiel) is at its best in the works of 

GILBERT AND SULLIVAN, With its 

combination of well-constructed 
libretto and masterly light music 
Tlus has, in turn, given rise to 
musical corned) 

OPOSSUM Sec POUCH I'D MAM- 
MALS 

ORACLE. In ancient Greece an 
oracle was the place where a god 
spoke through a pnest The “divine 
guidance” 5ius given — usually in 
answer to questions — was often a 
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nddle capable of more than one 
interpretation The most famous 
oracle was the Temple of Apollo at 
DELPHI 

ORANGEMEN are members of 
a Protestant society formed in 
Ulster in 1795 The name was taken 
from the Protestant william iii 
(Prince of Orange) who defeated 
the deposed Roman Catholic king, 
JAMES ii, in the Battle of the Boyne 
(1690) 

ORANG UTAN. See ape 
ORATORIO is the setting to 
music of a religious theme It is 
performed by soloists, chorus and 
orchestra, usually without stage 
scenery or actions 
ORCHESTRA is the collective 
name for the instrumentalists used 
either to accompany an opera, 
oratorio, choir, or stage show, or 
independently for the performing 


of pieces written solely for the 
orchestra, such as a symphony, or 
for orchestra and soloist, such as a 
Concerto 

The illustration shows the dis- 
position of the players in a sym- 
phony orchestra, which is divided 
into the following mam classes of 
instruments strings, woodwind, 
brass, and percussion The harp 
and organ are also sometimes 
added Detailed pictures of the 
instruments are shown on pages 
404-405 

ORE is a mineral or rock which 
contains sufficient percentage of a 
metal to make it worth while 
extracting the metal 

ORGAN. Scots people used to 
call this great instrument “a kist 
(chest) of whistles,” and with some 
justification, as it is an instrument, 
the notes of vfrnch are produced 



Typical arrangement of the instruments in the oichestra 
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In the organ, wind u released tnto 

by sets of whistles or pipes, each 
set having some special tone 
quality The wind for the pipes, 
supplied by bellows or an electnc 
fan, fills the wmdehests, from 
which air is admitted to a pipe on 
the depression of a key or pedal 
by the player sitting at the console 
Each set of pipes is controlled by a 
stop One whole section of stops is 
devoted to sets of pipes enclosed in 
a case fitted with a Venetian blind, 
which opens or closes at the W7II of 
the player, as the shutters of the 
blind open, so the music swells out, 
and this is therefore known as the 
swell organ The console has 
several keyboards for the hands 
(manuals), and a keyboard for the 
feet (pedals) The tone of the organ 
ranges from very soft to very loud, 

CHS — o* 


a pipe by depiessmg a key or pedal 

and the various stops give a mar- 
vellous variety of musical sound 
Organs are found m cathedrals and 
churches, in concert halls, and in 
recent times in cinemas 

ORGAN, AMERICAN. See 

HARMONIUM 

ORGANIC COMPOUNDS, 
originally the name given to com- 
pounds formed m living things and 
supposed to be built up by such 
organisms Now the term is applied 
to the endless number of com- 
pounds formed by the combination 
of carbon (the chief constituent of 
living matter) with hydrogen, oxy- 
gen, nitrogen, and other elements 
Most of these can now be built 
up by the chemist in the laboratory 
Examples are alcohol, hydro- 
carbons, FATS, PROTEINS See SOIL 
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ORIENT, lands east of Europe 
ORION, in classical myth- 
ology, is a mighty hunter who on 
his death was placed among the 
stars, he is recognized by his girdle, 
sword, and club 
ORPHEUS, in classical myth- 
ology, is the most famous Greek 
musician and hero Taught by the 
Muses he played so skilfully on the 
lyre that wild animals were tamed 
and trees and stones moved to hear 
him When his wife Eurydice died 
he went down to Hades, and so 
charmed pluto with his music that 
Eurydice was allowed to accompany 
him to the upper world on condi- 
tion that Orpheus did not look 
round until he regamed the upper 
world again He broke the condition 
only to see his wife snatched away 
bade into the nether regpns 
OSCILLATION. A body or 
pomt is said to oscillate if it moves 
backwards and forwards over the 
same path, like the bob of a 
PENDULUM 

OSTRICH, the largest bird, 
stands eight feet high, and lays 
enormous eggs. It cannot fly, and 



has only the remains of wings but 
runs very fast In South Africa 
ostrich farms produce and export 
its great plumes The related Aus- 
tralian emu and cassowary are 
smaller. 

OTTER, a flesh-eating mam- 
mal, adapted for a water life by 
short legs with webbed toes, thick, 



Otter all ready for hu meal 

dose fur, and a flattened rudder- 
like tail British otters swim and 
play in nvers, the long, slim bodies 
twisting and turning as they chase 
fish under -water. By day they sleep 
m holes tunnelled in river banks, 
whistling as they emerge at dusk to 
catch fish, frogs and other animals 
Otters also range sea coasts for fish 
and crabs Sea otters are a different 
species 

OUTCROP. A stratum or layer 
of rock which is not parallel to the 
earth’s surface may come to the 
surface at a certain place It is then 
known as an outcrop 

OVERDRAFT, money which a 
bank may m certain circumstances 
allow you to draw after you have 
withdrawn all the money you had 
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deposited with it If, for exam- 
ple, you have deposited ,£100 and 
you write cheques to the value of 
,£110 and the bank decides to 
honour them, then the bank has 
allowed you an overdraft of £10 
This is a bank loan On this over- 
draft, the bank will charge you 
interest 

OVERSEWING is used to secure 
seams in the joining of materials, 
the sides of bags, sewing on straps, 
and so on First crease a fold along 
both pieces of material, and tack 
them together 
wrong side to 
wrong side as m 
the top sketch 
Insert the needle 
at the right side 
in the position 
shown in the 
middle sketch, 
and let the end 
of the cotton 
rest between 
the layers of the 
material, secur- 
ing it between 
stitches as they are made When 
making the stitch, have the needle 
at nght-angle8 to the edges Fasten 
off by working backwards for three 
stitches as shown m the bottom 
sket ch 

OVERTURE means literally “an 
opening ” The word is used for the 
prelude to an opera or oratorio 
or stage play It is also an inde- 
pendent piece of orchestral music 
of a descriptive nature 
OWL. Tawny, bam and other 
owls, which are often heard hooting 
or giving their hunting cries at 
night, nest m hollow trees and bams 
They catch mice, helped m the dim 
light by their keen vision and silent 
wings The fur and bones of their 
prey are ejected through the beak 
as pellets Pictures on page 76 
OX. See TRANSPORT 



OXALIC ACID is a poisonous 
organic acid found m the roots of 
ordinary rhubarb It is used for 
removing ink stains and m photo- 
graphy 

OXIDES are compounds of any 
element with oxygen Oxides of 
non-metals usually form acids if 
dissolved m water Metal oxides 
are usually basic and form alkalis 
if they dissolve in water, com- 
bined with acids they form SALTS 
Peroxides are a type of oxide 
containing a higher proportion of 
oxygen than the normal oxide of 
this element 


OXY-ACETYLENE FLAME, an 
intensely hot flame (over 4,000 deg 
C ) caused by burning together the 
gases oxygen and acetylene m a 
special torch 

The flame is used for weldmg or 
cutting metals 

OXYGEN is a gaseous element 
which composes one-fifth of our 
atmosphere It is essential for 
breathing and for combustion or 
burning It was discovered by 
Priestley and Scheele at the end of 
the 18th century It is prepared in 
the laboratory by heating potassium 
chlorate with a little manganese 
dioxide, and m industry by the 
distillation of liquid air Stored in 
containers it is used by airmen and 
climbers to overcome the scarcity 
of oxygen in the air at high altitudes, 
and m hospitals it is given to 
patientB with lung trouble It is 
also used by firemen when entering 
a smoke-filled building, and by men 
escaping from a submarine 

See BREATHING APPARATUS and 

OXID ES 

OZONE is a form of oxygen in 
which there are three atoms m the 
molecule, instead of two The gas 
is formed by the action of a silent 
electric discharge or lightning on 
air, and is commonly found m the 
atmosphere over the sea 




PACIFIC OCEAN, the world’s 
largest stretch of water, is tinged 
by a volcanic girdle of mountains, 
and the ocean floor is marked by 
submarine ridges which appear at 
the surface as island festoons The 
greatest depth measured is d) miles, 
east of the Philippines Many of its 
islands are volcanic, others are oi 
coral The coco-nut palm is wide- 
spread and yams and sweet potatoes 
are the chief foods on these islands, 
most of which have a warm climate 
Honolulu is a great tourist centre 
in Hawaii The white settlers are 
usually officials, traders, planters 
and missionaries The natives are 
mainly Polynesians 

Hawau (USA territory) special- 
izes in sugar and pineapples, Fiji 
(British) in sugar, nee and coco- 
nuts, New Caledonia (French) in 
chrome and nickel Part of Samoa 
is controlled by New Zealand The 
United States rule the rest of this 
and other islands scattered through- 
out the North Pacific The Solomon 
Islands are partly British the rest 
arc under Australian mandate 

The Philippines lie very close to 
the East Indies Luzon in the north 
and Mindanao in the south are 
the two main islands, with thou- 
sands of small islands between 
Much of the land is densely forested 
jungle, from which bamboo and 
other timber is produced, other 
important exports are sugar, nee, 
coco-nuts and copra, mamla hemp, 
and tobacco See map of the 
WORLD 

PAINT is matenal used to pro- 
tect or decorate surfaces It has 
three essential components, a body 
matenal such as white lead, a bind- 
ing oil such as linseed oil, and a 
“thinner” such as turpentine To 


these are usually added pigments 
or colours for decorative effect, and 
“dners” — substances which speed 
up the hardening of the oil The 
body matenal is suspended m the 
oil and the “thinner” helps in 
spreading it uniformly over the 
surface The “thinner” then evapor- 
ates and the oil, under the influence 
of the air, hardens to a tough 
elastic skin, which together with 
the lead protects the surface 
beneath fro m rotting 
PAINTING, in art, is the appli- 
cation of colour to canvas, paper, 
wood, plaster, etc , so as to make a 
picture or decoration 

There are very few masterpieces 
of painting surviving from the far- 
off ages, but we know that people 
painted on walls and on statuary 
(to make it more lifelike), as well 
as for decoration on articles of use. 
The Greeks, for example, decorated 
their vases and jars with silhouette 
paintings of everyday activities 



Constable, landscape painter 
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Painting as we know it todav, 
however, began in Italy in the 13th 
and 14th centuries oil-painting 
and water-colour painting came 
much later The earlier Italians 
used a paste of coloured powders 
mixed with yolk of egg and gum, 
and painted this on wooden panels 
covered with a thin layer of plaster 
mixed with glue (called gesso) 
This method Svas called tempera 
painting When they painted their 
pictures on to the panels before the 
plaster was dry, the colour became 
part of the plaster This is called 
fresco. (or wet) painting When it 
was done on the plaster after it 
had dried hard it was known as 
secco for dry) 

Many Italian painters experi- 
mented with gums and resins and 
oils, but oil-painting as we now 
know it began in Flanders with the 
two great flemish painters, Hubert 
and Jan Van Eyck The Venetian 
painters, Giorgione, Tintoretto and 
Veronese, developed the art of oil- 
painting, and the freedom given by 
the new medium is to be seen in 
the easy movement and roundness 
of the figures m their great master- 
pieces 

Today the artist buys his paints 
m tubes or pans or cakes, and his 
distemper or tempera colour m jars 
of ready-mixed colours 

Methods of putting on colour are 
many and varied See oil-painting 
and water-colour Some of the 
greatest painters known to us, 
besides those already mentioned, 
are Giotto, Michelangelo, Raphael, 
Rubens, Rembrandt, Velasquez, 
Van Dyck, Vermeer, Poussin, 
Claude, Holbein, Reynolds, Gains- 
borough, Millais, Constable, Tur- 
ner, Corot, Manet, Cezanne, Van 
Gogh, Gauguin, Picasso, Whistler, 
Sargent, Orpen and Augustus John 
See ART, LANDSCAPE PAINTING, STILL 
LIFE and BAROQUE 



Velasquez, Spanish ai tut 


PAKISTAN, those parts ot the 
former INDIA which have formed a 
separate dominion under Moslem 
control 

PALESTINE is territory at the 
eastern end of the Mediterranean 
Oranges, grapefruit and other fruit, 
tobacco and cereals and vegetables 
are grown in the coastal areas, 
and olives farther inland The 
chief towns are Jerusalem and the 
ports of Haifa, Jaffa, Gaza, Acre 
and Tel Aviv The population is 
Arab and Jewish , many Jews 
have entered Palestine from the 
distressed countries of Europe of 
recent years Ruled by Britain under 
MANDATE since 1923, its partition 
between Jews and Arabs was 
decided on bv the united nations 
organisation When Britain gave 
up the mandate in 1948, u ar broke 
out between the new Jewish state, 
Israel, and the neighbouring Arab 
states See map of near east 

PALESTRINA, Giovanni Pier- 
luigi da (bom in Palestrina, from 
which he took his name, 1525 or 
1528, died at Rome, 1594), is one 
of the greatest composers of poly- 
phonic music His works include 
masses and madrigals 
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PALM OIL is obtained from the 
fleshy fruit of a West African palm 
It is used extensively for soap 
manufacture, and when hydro- 
genated for edible fats 

PAMPAS is the name for vast 
treeless plains of South American 
cattle-rearing pasture land, charac- 
teristic of southern brazil and 
Argentina Comparable land in 
North America is called the prairie, 
and m south-eastern USA and 
elsewhere, savannah Contrast with 
TUNDRA and STEPPES 

PANAMA is a small republic of 
central America The capital is 
Panama City Through it runs the 

PANAMA CANAL 

PANAMA CANAL runs through 
the republic of panama from the 
city of Panama to Colon It pro- 
vides a short sea route from the 
Atlantic to the Pacific Its con- 
struction was begun in 1881 and it 
was completed by the United 
States between 1904 and 1914 — 
they control the canal and a five- 
mile strip of land on either side 
It is about fifty miles long, and at 
one pomt rises 85 feet above sea- 
level 

PANDA Both the giant and little 
panda, or cat-bear, five m bamboo 



Giant panda of Asia 


forests in Asia Though closely 
related to the flesh-eating mam- 
mals, pandas are chiefly vegetarian 
The giant panda has white fur with 
black legs, ears, rings round the 
eyes and shoulder band The cubs 
are very playful 

PANDORA, in classical myth- 
ology, is the first woman on the 
earth, endowed by the gods with 
many gifts Her curiosity overcame 
her and she opened a box which 
contained every human ill to afflict 
mankind 

PANPIPES, an ancient wind 
instrument consisting of a set of 
wooden whistles of varying length 
capable of producing different notes 

PANTOGRAPH, an instrument 
composed of stiff rods which 
enables an enlarged or reduced 
copy of a drawing to be produced 



ORIGINAL PICTURE 


The pantogtaph can make a reduced di awing as well as an enlarged one 
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PAPER is a material composed 
of cellulose fibres felted together 
by the action of water, the resulting 
fabric being filled with day and 
similar substances, and for writing 
purposes highly compressed and 
sued to give a non-absorbent sur- 
face The best cellulose is obtained 
from rags and linen, but the bulk 
of paper today is made from 
chemically treated wood fibre 
obtained by cutting logs into chips 
and removing non-cellulose parts 
of the wood by boiling with calcium 
bisulphate 

Blotting paper is mostly unsized 
cellul ose a nd therefore absorbent 

PAPIER mAcHE is a modelling 
material made &om mashed and 
wetted paper or similar material, 
and treated with paste so that it 
setB to a hard mass on drying It 
can then be varnished and painted 
Shop window models and “un- 
breakable” toys are often made of 
it 

Papier mfichd craft is the making 
of bowls or trayB with newspaper 
and paste 

You will need a bowl on which 
to model a new one, plenty of 
newspaper, flour and water paste, 
vaseline, size, and enamel Choose 
a wide-bnmmed bowl which has a 
smooth outside and which gets 
smaller towards the base If it has 
a bulge which sticks out farther 
than die nm it will be impossible 
to remove the model when finished 

Prepare the newspaper by tearing 
into long strips, to do this, place a 
ruler on the paper and tear against 
itB edge Each atrip should be about 

1 inch wide Tear these again every 

2 inches and then tear from comer 
to comer Do not cut the paper, 
as ragged edges stick together 
better Vaseline the bowl all over 
outside Starting at the base place 
small triangular pieces of news- 
paper on the vasehned surface in 


a circle Each triangle should over- 
lap the next one to it for about 
J inch Paste these pieces to each 
other but not to me bowl The 
vaseline is to prevent the paper 
sticking so do not rub it off while 
working 

Cover the whole of the bowl, 
each piece overlapping its neigh- 
bour The paper edge can be left 
higher than the nm of the china 
bowl as it is trimmed off when the 

S iper bowl is removed The second 
yer of newspaper should not be 
put on until the first is dry Seven 
or eight layers are essential, and 
more may be required After the 
first layer, the paste is put on to 
the row below, and the paper well 
pressed down No air bubbles must 
be allowed to form 
When seven layers or so have 
been put on, leave it until the paper 
bowl is very dry and feels firm 
Then it can be removed To do so, 
run a penknife round the nm 
between the paper and the china 
bowl Loosen carefully, and then 
lift the paper bowl off It Bhould 
come off fairly easily When it is 
off, trim the top edge, and put 
another layer of paper inside to 
cover up the vasehned surface and 
to make the nm smooth and even 
When this is dry, paint the bowl 
all over with size, using a teaspoon- 
ful to a cup of boiling water. Later 
paint the bowl with a bright enamel 
piint You can use one colour for 
the inside and another for the out- 
side, or decorate it with a border 
or a pattern When the enamel is 
dry the bowl can be used for bulbs 
if the bulb fibre is not too damp, 
or for holding pins, buttons, etc 
Small trays are made in the same 
way by using a strong cardboard 
box lid as a foundation In that 
case the paper can be stuck on to 
both sides as it will not be removed 
afterwards The tray is finished m 
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exactly the same way as the bowl 
PARABLE, an allegory with a 
spiritual meaning Jesus taught 
partly by telling parables, such as 
those of the Prodigal Son and the 
Good Samaritan 
PARABOLIC MIRROR, a 
reflecting surface of such a shape 



Parabolic mirror of clccinc fire 


that all light or heat falling on it 
from a lamp or hot point placed 
at a certain spot is sent out in a 
parallel beam Such mirrors are 
used in lamps on cars, m search- 
lights, and for electric heaters 

PARACHUTE, an umbrella- 
shaped piece of very strong silk, 
cotton cloth, or nylon, which is 
used to ensure the slow and safe 
descent of persons or goods from 
a great height It is earned folded 
by airmen for use in an emergency 
Parachute troops use it to drop 
from their plane to their assembly 
point on the ground Ammunition 
and supplies are also dropped m 
this way 

The packed parachute does not 
open until its np-cord is pulled, 
v hich allows the air to catch it and 
pull it out The parachute tends to 
resist the force of gravity just like 
an umbrella in a strong wind When 
the ground is safely reached, the 
airman operates a catch which 


releases him from the parachute 
harness, thus preventing his being 
dragged along the ground if there 
is a high wind 
PARADOX See imagery 
PARAFFIN GAS COOKING 
STOVE. The fuel is contained in a 
strong brass vessel or tank which is 
provided with an air-compressing 
pump The fuel is forced up the 
t centre tube into the burner which 
has first been heated by methylated 
spirit In the burner the fuel is 
turned to a gas This escapes at 
high speed through a very small 
nipple, bums and heats a pan or 
other utensil placed over the flame 
PARAGRAPH. See syntax 
PARAGUAY is an inland South 
American state, much of which is 
swamp or desert Cereals, sugar, 
oranges, tobacco, cotton and yerba 
matd (a kind of tea) are grown 
Cattle are reared and their meat 
and hides exported The only 
important town is Asuncion, the 
capital See map of south America 
PARAKEET. See parrot 
PARALLELOGRAM See men- 
suration and PARALLELS 
PARALLELS. Where a straight 
line runs across parallel lines, the 
angles are equal m two sets, a and 
b Also any a + any b = 2 right 
angles The 
angles marked 
with arcs arc 
called alternate 
angles , there is 
another pair 
of alternate 
angles besides this pair ( b and b) 
In ABCD opposite sides are 
I parallel, ABCD is called a paral- 

lelogiatn Op- 
posite sides 
are equal and 
opposite 
angles arc 
equal (Angled = angle C,angleB= 
angle D ) Either diagonal bisects 
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the parallelogram, e g triangle 
ACB = triangle CAD, and angles 
marked a are equal, so are those 
marked b, and those marked c 
Area of parallelogram == height 
X base Hence, parallelograms on 
the same base and between the 
same parallels are equal in area 
See also mensuration 


PARAPHRASE. V eiy often w hen 
some description or account is 
too difficult for others to under- 
stand, the text has to be para- 
phrased, 1 e rewritten in simpler 
language When a text is not only 
rewritten but condensed as well 
into a much shorter version, then 
we have a precis of the original 


METHYLATED 
SPIRIT CUP FOR 
PRE-HEATING 
BURNER 



Inside the paiaffin gas cooking stove, shoamg how it vx»ht 
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\ PARASITE. An animal or plant 
which depends on another for its 
food, and often lives on or in the 
organism attacked Among plants, 
mistletoe lives as a parasite on 
certain trees, dodder on certain 
plants Animals may be temporary 
parasites, such as fleas or lice, or 
permanent, such as flukes and tape- 
worms Permanent parasites show 
very specialized forms, since they 
often live m alim entary canals or 
blood-streams Parasites lay abnor- 
mally large numbers of eggs Some 
parasites cause serious diseases in 
man and other animals, while others 
may be harmless, and some are 
even useful for attacking other 
harmful animals 

PARIS, m CLASSICAL MYTHOLOGY, 
is the younger son of Pnam, King 
of Troy, who earned off Helen, wife 
of Menelaus, Kmg of Sparta, and 
so caused the Trojan war 

PARLIAMENT. The British 
Parliament is often called the 
mother of Parliaments as other 
democratic countries have m some 
degree modelled their parliamentary 
systems on it It consists of two 
houses, the House of Lords and the 
House of Commons See bills 
(procedure in passing) 

The House of Lords is not elective 
It consists of the Lords Spintual 
(the two archbishops of Canterbury 
and York, and twenty-four bishops), 
and the Lords Temporal, that is, 
those with the title of baron or 
higher, with representative peers 
from Scotland and Northern Ire- 
land The Lord High Chancellor 
presides At one time the Lords 
had more power than the Com- 
mons, but it has today lost much of 
its power By the Parliament Act of 
1911 (amended 1948) it was en- 
acted that the House of Lords 
cannot interfere m money matters 
(see taxation), and that if a Bill is 
passed in two successive sessions m 


the House of Commons and is 
rejected on both occasions by the 
House of Lords, it becomes law 
one year after its first passing by 
the Commons, in spite of the wishes 
of the Lords The House of Lords 
acts as a kind of revising chamber 
and often makes amendments which 
the Commons accept The Lords 
act as the final Court of Appeal m 
law cases But normally only lords 
who have had legal experience 
choose to take part 

The House of Commons from 
1950 has 625 elected members The 
House 18 elected for five years and 
then there is a General Election 
If a member dies or resigns (see 
chiltern hundreds) or is created 
a peer, a special election is held m 
the constituency he represents 
Such an election is called a by- 
election The election procedure is 
similar to that for local bodies See 
town or borough councils Parlia- 
ment may be dissolved any time 
before the expiry of five years, but 
only in very special circumstances 
(such as a war) does it pass an act 
to prolong its existence beyond five 
years 

See house of commons 

Government and Opposition After 
a General Election the Kmg sends 
for the leader of the party which 
has gamed the largest number of 
seats m the House of Commons 
and asks him to form a Government 
and become Prime Minister The 
other party or parties form the 
Opposition, whose members may 
speak and vote against the pro- 
posals of the Government 

The prime minister invites cer- 
tain of his supporters to accept 
office in the Government In accept- 
ing office, they become heads of the 
great departments of State staffed by 
civil servants and responsible for 
branches of the Government The 
chief of these heads, together with 
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others whom the Prime Minister 
may appoint, form a Cabinet of 
about twelve to twenty-four minis- 
ters who collectively discuss policy 
and direct affairs of State 
The following are the chief 
departments of State (1) The 
Treasury , which looks after the 
finances of the nation In charge 
of it is the Chancellor of the 
Exchequer Each year m April the 
Chancellor opens his budget m the 
House of Commons and tells the 
members how he intends to raise 
money and how much he intends 
to allocate to each of the depart- 
ments for carrying on its work 
The debates on the budget take a 
long time and there are various 
stages in the debates, but when the 
House of Commons has accepted 
the Chancellor’s proposals they 
become law See taxation (2) The 
Home Office, the head of which is 
the Home Secretary, deals with 
police, aliens, prisons, approved 
schools, conditions in factories, etc 
(3) The Foreign Office, the head of 
which is the Foreign Secretary or 
Secretary of State for Foreign 
Affairs, is in control of our relations 
with foreign countries The Secre- 
tary is assisted by ambassadors 
appointed to represent Britain at 
foreign courts So, too, in Britain 
foreign ambassadors are attached 
to the Court of St James’s, as the 
King’s court is called Ambassadors 
have usually an official residence 
and are assisted by a staff of 
officials- — secretary, militar y attache, 
naval attache, etc , belonging to the 
Diplomatic Service Attached to 
the Foreign Office, too, are the 
British consuls appointed to look 
after the interests of British sub- 
jects and British trade in important 
towns abroad (4) The Common- 
wealth Relations Office, under its 
Secretary of State, deals with 
the self-governing dominions See 


BRITISH COMMONWEALTH OF 
NATIONS (5) The Colonial Office, 
under the Colonial Secretary, deals 
with the colonies (6) The War 
Office, under the Secretary of 
State for War, deals with the Army 
(7) The Admiralty, under the First 
Lord of the Admiralty, deals with 
the Royal Navy (8) The Atr 
Ministry has charge of the Royal 
Air Force under the Secretary of 
State for Air (9) The Scottish 
Office, under the Secretary of State 
for Scotland, deals with Scottish 
affairs — education, agriculture, 
fisheries, health, etc (10) The 
Board of Trade, under the President 
of the Board of Trade, deals with 
matters connected with trade There 
are other ministries, including the 
Ministries of Education, Transport, 
Labour, Health, National Insur- 
ance, Agriculture and Fisheries, 
and the Post Office 
PARNASSUS is a mountain in 
Greece, sacred to apollo and the 
MUSES See classical MYTHOLOGY 
PARROT, with the cockatoo, 
mackaw, parakeet and budgerigar, 
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Parrot, a bird that mtrmcs man 



a group of birds living chiefly in 
trees in warm countries, on fruit 
and some grain They are often 
brilliantly coloured, and have pierc- 
ing and harsh voices They aic 
imitative, and the grey African 
parrot, especially, learns to talk in 
captivity They may live to a great 
age 

See also cage biros 

PARTNERSHIP, an arrange- 
ment between two or more persons 
for business purposes A Deed of 
Partnership is drawn up which 
defines each person’s rights and 
share m the assets and profits of 
the business A partnership has the 
advantage of bringing m greater 
capital and greater diversity of 
business ability than a one-man 
business is likely to possess But it 
suffers from the fact that partners 
may disagree or dissolve the part- 
nership 

PARTS OF SPEECH. See gram- 
mar 

PASSOVER, the great feast 
of unleavened bread which the 
Israelites kept before they left 
Egypt, and which the Jews have 
always kept m memoiy of their 
deliverance from Egypt by God 

PASSPORT, a document issued 
by the competent authority per- 
mitting the person named m it to 
travel m certain countries and 
requesting “all those whom it may 
concern to allow the bearer to pass 
freely without let or hindrance and 
to afford him (or her) every assist- 
ance and protection of which he (or 
she) may stand in need ” It con- 
tains the holder’s name, nationality, 
place and date of birth, profession, 
physical characteristics, and a photo- 
graph, and names the countries for 
which the passport is valid In 
Britain passports are issued by the 
Foreign Office but they can be 
obtained on application through 
any Labour Exchange 


PASTEUR, Louis (1822-1895), 
was the French biological chemist 
and bacteriologist who discovered 
the part that germs play in 
causing diseases and proved that 
they were not bom spontaneously 
as was once supposed 
Dui mg his research Pasteur 
found that fermentation was due 
to the action of microbes (see 
bacteria) and that sourness m milk 
and wine was due to a like cause 



Pasteur found germs cause disease 


He set out to find whether this 
sourness could be prevented, and 
discovered that, by raising the tem- 
perature of a liquid sufficiently, 
harmful germs and those causing 
fermentation in it were destroyed 
This provided the basic knowledge 
for the process of pasteurization 
today used for preserving food 
particularly milk 

He also studied epidemics in 
birds, animals and human beings, 
and established that anthrax, which 
killed cattle, and chicken-cholera, 
which earned off fowls, were both 
due to different germs Having 
succeeded m isolating the chicken- 
cholera germ, he accidentally in- 
fected some healthy fowls with weak 
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chicken-cholera virus so that they shepherds and shepherdesses whom 
had the disease only temporarily he imagines to abound there 
and in a very mild form Later he PASTRY-MAKING. The m- 
mjected into the same fowls a gredients of pastry are (1) Flour 
strong virus This time they did which should be fresh, dry, anu 
not take the disease at all The mild without lumps (2) Fats, chiefly 
infection had made them immune lard, butter, margarine, dripping, 
from the disease Thus he dis- or suet These must be fresh, for 
covered, a method of preventing any slight bad flavour becomes 
the disease By injecting a weak more noticeable after cooking (3) 
virus of the chicken-cholera into a Baking powder used to lighten the 
mwl it would be made immune pastry (4) Water, which should 
from catching the disease seriously be just sufficient to get a pliable 
— the germ of the disease was its pastry Usually ^ pint is required 
own prevention See inoculation to 1 pound flour Too much water 
Another piece of research under- makes a tough pastry Well-made 
taken by Pasteur was in connexion pastry should be light, and short 
with rabies or hydrophobia, a or flaky Sour milk may be used 
disease caused in man by the bite instead of water, omitting the bak- 
of a mad dog suffering from the mg powder The chief kinds are 
disease Here again Pasteur man- short pastry, Oaky pastry, rough 
aged to evolve a method of inocula- puff pastry, and suet pastry 
tion by which the disease was con- Making up short pastry To ensure 

trolled In the firat place he con- lightness introduce plenty of cold 
fined his treatment to animals, but air into the pastry by sieving the 
afterwards human beings (who m flour, salt, and baking powder, 
those days used to die of rabies) working in a cool place, and keeping 
were successfully treated materials and utensils cold Let 

The outcome of Pasteur’s work water run from the tap for some 
and discoveries was the founding time before using any for pastry 
of the Pasteur Institute in Pans to Be accurate m measuring out 
extend the study of the application quantities Make all preparations 
of the method of inoculation against before mixing the pastry, e g light 
disease Here Pasteur worked from oven, grease tins, prepare fillings 
1888, and here and elsewhere today for tarts, have fillings for meat pies, 
scientists prepare vaccines for the where these are to be cooked first, 
prevention of typhoid, cholera, and ready and cool In rubbing m fiat, 
other diseases cover it with flour and break it up, 

PASTORALLSTS are people who using the tips of the fingers only, 
live by rearing large numbers of until it is like fine breadcrumbs 
ammnlB such as cattle, sheep, Mix to a stiff, smooth, elastic dough 
horses and camels Where the which leaves the sides of the bowl 
natural grasslands or pastures de- clean Before rolling out the pastry, 
pend on seasonal rainfall, the pas- flour the rolling-pin and the board 
torahsts often move from place to Roll lightly m one direction only 
place they are then said to be and do not turn the pastry over 
nomads Handle the pastry as little as 

PASTORAL POETRY, mainl y possible For tarts and pies roll to 
lync, is that m which the poet a shape slightly larger all round 
idealizes the delights and beauties than that required This method 
of country life and the picturesque allows strips for the edges 
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PATCHING is used when a 
hole is large and is surrounded by 
an area of worn material The 
patch material should match that 
of the garment very closely, if 
possible a piece of the garment 
should be used if it can be taken 
without damage to the garment 
New material should be washed 
before it is used Sewing threads 
must be chosen carefully — a clumsy 
effect would result if a thick thread 
were used on a fine material In 
patching thin fabrics, threads, 
needles and stitches should be 
fin6 With patterned materials and 
garments worn next to the skin, 
patches are placed on the right side, 
m all other cases on the wrong side 
The weave of both patch and gar- 
ment should coincide All the 
weakened part round the hole must 
be covered, or the patch may tear 
away from the rest When sewing 
on a patch, take care not to stretch 
the material 

The pmtt patch is used for gar- 
ments, loose covere, etc, made of 
patterned material Prepare the 
patch to match the pattern exactly, 
allowing £ inch extra all round, and 
turn this m Pm in position on the 
right side of the garment (see 1), 
then tack and hem all round. Turn 
to the wrong side, cut away the 
worn material to within £ inch of 



Stages tn the print patch 


the stitching, and blanket stitch 
the raw edges, using even stitches 
of about J inch m depth and £ inch 
apart (see 2 and 3) 

The flannel or stockinet patch 
ib used for undergarments only 
Fmd the total area to be covered 
by the patch, cut it accurately 
following the gram of the material 



Stages m the flannel patch > 

Place the right Bide of the patch to 
the wrong side of the material Tack 
the patch m position, leavmg the 
edges raw Work herringbone 
stitch all round the patch (see 1) 
Turn to the right side of the gar- 
ment, cut away the worn material 
to within ^ inch of the stitching, 
then secure the edges with herring- 
bone (see 2 and 3) 

For a cloth patch (used for duck 
and woollen cloth), cut the patch 
to exactly the size of the hole, 
which should be made rectangular 
in shape Secure the patch in posi- 
tion with fishbone stitch (see I), 
and then using a thread of the 
material dam across patch and 
material (see 2) 
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Stages in the cloth patch 








The cahco patch is used to repair 
all household articles except table 
linen, and for undergarments made 
of cotton, flannelette, or silk 
materials Measure the size of the 
patch, allowing £ inch for turnings 
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Stages in the calico patch 

Place the right side of the patch 
to the wrong side of the garment, 
turn it under J inch, tack m posi- 
tion and then hem round (see 1 and 
2) Turn to the right side of the 
garment (see 3) and cut away the 
worn material, leaving a margin of 
about i inch from the stitching all 
round Notch the comers to enable 
them to he flat. Turn in the raw 
edges, tack, and hem (see 4) 
PATRICK, St., bom about a d 
389, probably m Scotland, and for 
a time a slave in Ireland, set out 
to convert the Irish, and started the 
Christian Church in Ireland, of 
which he is the patron saint 
PATRON SAINT, a saint who 
guards and protects special kinds 
of persons, countries or churches 
The patron saints of England, 
Wales, Scotland and Ireland are St 
GEORGE, St DAVID, St ANDREW and 
St Patrick respectively. 

PAUL, St, the Christian mis- 
sionary pioneer, was bom at Tarsus, 
learnt tent-making, trained to be a 


pharisee at Jerusalem, consented 
to the killing of Stephen, the first 
Christian martyr, persecuted the 
Christians, and then was suddenly 
converted on the way to Damascus 
After three years m the desert he 
returned to Tarsus for fourteen 


years, and then started on his three 
missionary journeys, to Asia Minor 
and Europe, during which he wrote 
his letters to Rome, Corinth and 
other churches and Christians 
After much suffering he was arrested 
m Jerusalem, taken to Rome for 
trial, and beheaded about ad 62 

PECCARY. See hoofed mam- 
mals 

PEGASUS, in classical myth- 
ology, is the famous winged horse 
which came from the blood of the 
GORGON Medusa, when her head was 
struck off by pehshos A blow by 
his hoof produced the spring on 
Mount helicon which was sacred 
to the muses See also chimaera 

PELICAN, a semi-tropical water 1 
bird, with a huge beak The 
skin below the beak or bill forms 
an extensible pouch for temporary 
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Pendulum of a clock 


storage of fish Pelicans look clumsy 
on the ground but have a beautiful 
flight, the flocks often flying in 
V-formahon 

PELOTA is the national game of 
the basques In some ways it 
resembles the game of fives, but 
the ball is thrown with a curved 
wicker scoop which is attached to 
the hand 

PEMBA. See Zanzibar and 

PEMBA. 

PENDULUM. The simple pen- 
dulum is a heavy weight or bob on 
the end of a light thread which 


swings to and fro at regular inter- 
vals The length of the interval 
depends on the length of the thread 
and not on the weight or composi- 
tion of the bob 

In a grandfather clock, the pen- 
dulum controls an escapement 
vhich allows the wheels to turn 
the hands at a regular rate Here 
the pendulum rod is of metal, 
sometimes of invar, and the bob 
is controlled by a compensating 
mechanism so that temperature 
changes do not alter the time of 
swing. Its length and time of swing 
can be regulated by a screw 

PENELOPE is the wife of 

ODYSSEUS 

PENGUIN, a black and white 
fish-eating sea-bird, forming large 
flocks in the Antarctic On land, 
penguins stand erect, emperor pen- 
guins reaching 3 feet in height 
The eggs, in a nest of stones, are 
held in a fold of skin between the 
feet for incubation, mother and 
father taking turns to sit on them. 
Penguins swim but cannot fly 



440 




PENICILLIN. See antx-biotics 
and fungus 

PENINSULA, a piece of land 
extending far into die sea like a 



Pamutila, almost an island 


limb Cornwall is an example of a 
peninsula 

Sometimes a peninsula is almost, 
but never quite, surrounded by 
w&tcr 

PENTECOST means “fiftieth” 
the Feast of Weeks or Harvest 
Thanksgiving was kept m the Old 
Testament fifty days after the 
Passover The Holy Spirit came 
to the disciples at the Feast of 
' Pentecost Christians call it also 
Whit Sunday, and keep it on the 
seventh Sunday after Easter See 
SEASONS OF THE CHURCH 

PEPYS, Samuel (1633-1703), was 
the author of the most famous 
diary in English, covering 1660 to 
1669, when his sight began to fail 
It records his gradually increasing 
prosperity and importance (he 
became Secretary to the Admiralty) 
as well as his domestic life and 
personal failings, and throws a very 
interesting light on everyday life 
of the times The diary was written 
m a shorthand devised by himself 
and was not deciphered until 1822 


PERCENTAGES. Per cent 
means per 100, 5 per cent means 
5 out of every hundred, jJ, or 05 
(four ways of saying the same thing) 
We often write 5 per cent as 5% 
(1) To turn a percentage into a 
fraction, write the percentage as a 
fraction o\er 100 


■ A 

10 I 

10 * 10 


5% = A 
10 % 

25% = i, 50% = j, 75% _ J 

33*%=$ = «i = i 

(2) To turn it into a decimal, 
remember that 1 per cent is jJ* = 
01, so we can at once write an} 
percentage as a tu o-place decimal 
= 06 10% = 10 or 1 

15% = 15 
is half of 1% = 

\ of 01 = 005 
is quarter of 1% = 

J of 01 = 0025 

J% = 0075 

If a percentage includes } we 
add 005, if \ we add 0025, if 2 we 
add 0075 


6 % 

i% 


7J% = 075 12*% = 1225 

22% = 0275 

(3) To find 6% of 387 (a) we 
can multiply by 06, (A) or we can 
find L of 387 = 3 87, and multiply 
by 6 To find 10%, 20% and other 
percentages which form easy frac- 
tions, we divide by 10 for 10%, by 
5 for 20%, by 4 for 25%, and so on 

(4) To find percentages of money 
it is often advisable to decimalize 
the money Thus, to find 4$% of 
£86 5s , we multiply £86 25 bj 
045 The percentage is 

/86 25 
045 
3 4500 
43125 

£ 3 88125 = £3 17 r 7 \d 


(5) To find what percentage one 
quantity is of another we write the 
first quantity over the second and 
multiply by 100 (add two 0’s to the 
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numerator) Thus, to find what 
percentage 347 is of 394 we write. 
= 88 07% 

(6) To find what percentage 
15r 9d is of £1, write 15r 9d 



We next change both sums of 
money to pence or to threepences, 
and then multiply the numerator 
by 100 We get 

n X ¥ = 78 75% 

(7) Now look at this example 
4 parts out of 7 of an alloy are 
copper, and the remainder is tm 
What is the percentage composition ? 
Copper ? X = 57}% 

Tm t- 4 x if = } X f = 42?% 
See also interest 
PERCUSSION CAP, a small 
container holding a portion of 
explosive which explodes on being 
struck It is used to set off the mam 
explosive charge for propelling 
cartridges 

PERCUSSION INSTRU- 
MENTS are instruments the sounds 
of which are produced by banging 
of some kind The most important 
m the orchestra are the kettle 
drums, which can be tuned to a 
definite note Other percussion 
instruments are the side drum, 
baas drum, castanets, triangle, cym- 
bals, tambourine, tubular bells, 
glockenspiel (formerly little bells, 
but now steel plates), celeste (steel 
plates struck by hammers operated 
by a keyboard like a piano) and 
xylophone (wooden bars struck by 
small hammers) See orche s tra, 
and pages 404-405 
PERENNIALS are those plants 
like delphinium, hollyhock, lupin, 
michaelmas daisy, primulas, and 
pyrethrum which continue to flower 
year after year Although the leaves 
and stems die down in the winter, 
new growth begins in the spring 
and new flowers and seeds are 
produced all over again 


PERPETUAL MOTION. It was 
for man y years an idea of inventors 
that, by a suitable arrangement of 
mechanism, machines could be 
made to run for ever For instance, 
if a dynamo and electric motor 
were joined up, would not the cur- 
rent from the dynamo drive the 
motor and the motor in turn drive 
the dynamo to make more current? 

The answer is “No I” The 
dynamo, when driven by another 
motive power, may generate elec- 
tricity that will drive the electric 
motor, but that electric motor will 
be too weak to be the motive power 
for driving the dynamo, for we 
know that at every point m the 
transmission of energy there is 
friction — the friction of driving 
belts revolving on wheels, the fac- 
tion of wheels revolving in air, and 
so on— -and where there is friction, 
energy is being lost by being con- 
verted into heat which plays no 
part in the work of driving a 
machine The amount of energy 
which a machine can exert in doing 
its work is always less than the 
amount of energy required to make 
it work 

PERSEPHONE is the Greek 
name for proserpine 

PERSEUS, in classical myth- 
ology, is the famous Greek hero 
whose most heroic deed was the 
slaying of the gorgon Medusa 

PERSIA (Iran) consists mainly 
of a great plateau with narrow 
coastal plains along the shores of 
the Caspian Sea and Persian Gulf 
The winters are cold and snow falls, 
but summer temperatures are high 
Wheat and barley are grown in 
spring, maize, nee and peas, 
tobacco and cotton in summer 
Hand-made carpets are exported 
The chief wealth of the country, 
however, lies in the oil-fields of the 
south-west Teheran, the capital of 
the kingdom, is connected by rail 


442 



to the Caspian Sea See map of the copper, petroleum, sugar and lead 
near east Most of the 'white population hves 

PERSPECTIVE. When you stand in T ama, the capital, Arequrpa, 
on a railway bridge and look along Cuzco, and the port of CnHnn See 
a long stretch of track you wifi map of soots America 
notice that the lines seem to get PETER, Simon, St., the brother 
closer together as they go away of Andrew, lived at Bethsaida in 
from you Similarly, if you look at Galilee, and was a fisherman He 
a row of houses all the same size in became the chief disciple of jesus, 
a terrace you will see that the house who gave him the name of Peter, 
in the far distance seems to be which means “rock ” It was Peter 
much smaller than the nearest one who cried to Jesus “Thou art the 
This is a visual effect brought about Christ, the Son of the Living God ” 
by distance Perspective gives rules When Jesus was in the hands of 
for producing this effect on a flat His enemies, Peter grew afraid and 
surface like paper or canvas It was thrice denied his association with 
introduced into European art in the Jesus, but repented After the 
15th century by Uccello (eg his ascension he led the Christians 
“ Rout of San Romano”) at Jerusalem, and went on mis- 

PERU lies astride the Andes m sionary journeys He had a wonder- 
South America, the east of the fill deliverance from prison but 
country being mostly wild jungle may have died a martyr about A D 
and mountain, some of it unex- 64 in Rome, of which he is said 
plored Chief exports are cotton, to have been the first Bishop The 



In perspective parallel hnes recede to the same vanishing point 
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In thts oil-field , wells hate been sunk down to the petroleum 


POPES, as Bishops of Rome, claim the oil-beanng level, the oil may 
direct succession from St Peter gush out naturally, otherwise pump* 

PETRARCH (1304-1374) was an mg machinery is installed The 

Italian poet who by his researches oil, when it comes out of the bore 
into old Greek and Latm literature hole, may contain a lot of gas, 
helped on the renaissance in which which can be used later for power 
medieval minds were enlightened and light Oil is often earned to 
by re-dis covering the thought and ports and refinenes by pipelines, 
poetry of past civilizations He was, some of them hundreds of miles 
too, the perfector of the sonnet form long 

later to be adapted from him by By distillation and lefinmg 
English and French poets (see rettnery) of the crude oil we 

PETROLEUM. This term covers obtain petrol, paraffin or kerosene, 
all the hydrocarbon products diesel oil, lubncatmg oils, fuel oils, 
which are obtained m a gaseous benzine, naphtha, and paraffin 
or a moie or less liquid state from waxes of all kinds 
certain porous rocks m the earth The world’s most productive oil- 
The source of crude petroleum is fields are in the united stahs oi 
thought to be decayed remains of America, the union or sovim 
tiny sea plants and animals which socialist republics, Venezuela, 
have been covered by clay and sand Rumania, the east indies, Persia 
and subjected to the influences of and nearby areas 
temperature, pressure and water PEWTER is an alloy of tin and 
filtration as they lay buried in the lead, sometimes with small amounts 
ground When a well is sunk to of copper and antimony It can be 
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beaten and formed into ornamental 
shapes without cracking, and was 
originally used for mating plates 
and mugs 

PHARISEE, a member of a 
Jewish sect in the time of Christ, 
which stressed the keeping of the 
smallest points of the Jewish Law 
PHILIPPINES. See pacific 

OCEAN 

PHILISTINES were a powerful 
fighting people who entered Pales- 
tine, which is named after them, 
about the same time as the 
Israelites, but on the seaward side, 
and who were continually fighting 
against the Israelites Saul struggled 
against them and david succeeded 
in defeating them 

PHOENICIANS, living in 
Phoenicia, a narrow strip of coast- 
land between the mountains of 
Lebanon and the Mediterranean, 
were the greatest sailors of the 
ancient world From their ports 
of Tyre and Sidon, they sailed 
along the coasts of the Mediter- 
ranean, setting up trading-posts at 
suitable points The carrying trade 
of the ancient world was almost 
entirely m their hands The 
Phoenician craftsmen also supplied 
valuable cargoes of manufactured 
goods, especially the Tynan purple 
cloth dyed m a secret way They 
are said to have discovered the way 
to make glass See ROME 

The Phoenicians were the inven- 
tors of the alphabet They found 
the old picture writing and wedge- 
shaped wntmg of me East too 
difficult for general use, and made 
a senes of characters, which we call 
“letters,” which could be put 
together to make; words The 
Greeks copied these letters, and 
added a few more, the Romans 
learned them from the Greeks, 
made a few more changes, and so 

S ve us the twenty-six letters that 
rm our modern alphabet 


PHOENIX, a legendary bird 
which, after 500 years, builds itself 
a funeral pyre and dies on it, a 
fresh phoenix always rising from 
its ashes 

PHONETICS is the science of 
the pronunciation of languages By 
phonetic symbols we can represent 
more accurately the sounds of 
spoken words than by ordinary 
letters 

PHOSPHORESCENCE When 
certain substances are exposed to the 
air they give off a faint glow without 
appreciable heat This ability is 
shown by certain sulphides used m 
luminous paint, as well as by yellow 
phosphorus Decaying fish and cer- 
tain types of plant are phosphores- 
cent 

PHOSPHORUS is a yellow wax 
or red powdery element In the 
former state it is very inflammable, 
and in the latter fairly so When 
they bum, they both give off chok- 
ing fumes of phosphorus oxide 

Yellow phosphorus catches alight 
in the air at a low temperature, it 
glows in the dark, and it is ex- 
tremely poisonous Large quantities 
of phosphorus compounds are used 
in fertilizers 

PHOTO-ELECTRIC CELL, a 
piece of electrical apparatus which 
responds to light falling on it, either 
by lowering its resistance or by 
giving out a current When the 
light reaching the cell is inter- 
rupted by, say, something passing 
m front of it, the effect can be 
registered on an indicator These 
cells are used in automatic machin- 
ery control, counting machines and 
burglar alarms, m reproducing the 
sound track in talking pictures, in 
television, and in the telegraphic 
transmission of pictures 

PHOTOGRAPHY is the art and 
science of making light images 
formed in a camera into a per- 
manent picture The chief method 


445 



is based upon the change which 
occurs in many silver compounds 
when light falls on them 

At the back of the camera is a 
glass plate or a film covered with a 
thin jelly containing a sensitive 
silver compound When the light 
falls on the plate, the silver com- 
pound is altered according to the 
intensity of the light in the various 
places The plate is then removed 
in a dark room and developed In 
this process the affected silver com- 
pound turns black The plate is 
then fixed, a process m which all the 
unaffected compound is dissolved 
away After washing and drying, a 
negative is obtained m which all the 
bright parts of the image appear 
dark and vice versa This negative 
is placed over a piece of paper which 
also has a sensitive surface, and 
then light is allowed to pass through 
the negative on to the paper Where 
the negative is black, the paper is 
unaffected, jut where it is clear 
the light passes through This paper 
or print is now fixed m the same 
way as the negative, some printing 
papers need to be developed first 
before fixing We now have a posi- 
tive reproduction of the original 
light image After the print has 
been washed, it can be hung up to 
dry, m which case it will have a 
natural surface, but if we wish to 
have a glazed surface, the print 
should be at once placed, picture- 
side down, on to a clean sheet of 
glass and smoothed down with a 
roller and allowed to dry Photo- 
graphs are best kept mounted m an 
album 

The cinematographic camera 
takes its negatives on a long atrip 
of film which is jerked through the 
camera, stopping for a fraction of 
a second while the lens shutter is 
open The positive film is printed 
just as the paper print, except that 
there are transparent areas instead 


of white unaffected paper See 
CINEMATOGRAPHIC PROJECTOR. 

The modem uses of photography 
are innumerable, and range from 
microphotographs, which tell us 
about the crystal structure of 
metals or the life of microscopic 
animals, to aerophotography which 
enables us to map an area 

PHOTOMETER, an instrument 
used to measure the intensity of 
lighting at a given place, or to 
measure the candle power of a 
kght 

PHOTOSYNTHESIS is the pro- 
cess whereby a green plant builds 
up the carbon dioxide of the air 
into sugar and starch The energy 
needed to do this is obtained from 
the sunlight chlorophyll, a green- 
coloured substance, must also be 
present in the leaves to help this 
process, during which oxygen is 
given off See leaf 

PHOTOTELEGRAPHY. See 

TELEGRAPHIC TRANSMISSION OF 
PICTURES 

PHRASE. See grammar and 

SYNTAX 

PHYSICAL EXERCISES Every 
boy or girl can keep fit by doing 
a few simple exercises every day 
The best tune is when you get up 
in the morning The fewer clothes 
you have on the better your body 
can move, and if you cannot be 
out of doors, stand facing an open 
window and get all the fresh air 
you can Always remember to 
breathe tn through the nose, out 
through the mouth Do the exer- 
cises without jerking, but do every 
movement thoroughly 

Here are a few exercises to start 
with 

(1) For chest expansion, stand 
firmly as straight as you can with 
legs apart, ( a ) breathing m through 
nose, bring arms up with hands on 
chest, ( b ) stretch arms fairly slowly 
out to side and as far back as they 
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Here are the various stages m photography for those boys and girls who have 
a camera and would like to do thetr own developing and printing 
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will go, (c) breathing out, bring 
arms back to chest, and ( d ) lower 
to i sides Repeat fairly slowly, 
stretching the arms just a little 
farther back each time 

(2) For the abdominal muscles, 
stand with legs apart and arms 
raised out to sides ( a ) with right 
arm touch left toe, keeping head 
well down and knees stiff , (b) up 
again into position with arms out 
to sides and head high, ( c ) with 
left arm touch right toe, (d) up to 


standing position Repeat quickly 

(3) For the leg muscles, hands 
on hip, feet together (a) heels 
raise, ( b ) bend knees out so that 
you sit on heels (keep back straight 
and don’t wobble) , (e) knees stretch 
(you are now on tiptoe with heels 
still touching), (d) heels > 'ower 
Repeat slowly, breathing in on (a) 
and (b), holding for (c), out on (d) 

(4) A quick exercise to end with 
hands on hips, feet together, spring 
about twenty times as lightly a>= 




BULGARIA 


CHINA 


DENMARK 


Selection of postage stomps showing their variety in subject shape size and colour 















When a coloured picture is to be printed in 
colour, it is first photographed through 
various colour-filters one photographic 
negative will register all the yellows in 
the original picture, a second the reds, a 
third the blues, and a fourth the blacks 
Metal plates are then made corresponding 
to the four negatives these metal plates 
would give the four prints shown above if 
printed separately, using the appropriate 
coloured ink in each case, but when they 
are printed one after the other on to 
the same area of paper the effect is 
as on the left (see PRINTING) This 
painting, “The Artist on His Way to Work," 
is by Vincent van Gogh ( reproduced by 
permission of the Magdeburg Museum) 
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possible on the same spot, keeping 
heels together and letting ankles 
and knees “give” each tame you 
land on the floor 

Fi nish off with a few deep breaths 

PHYSICS This is the shortened 
form of the phrase “Physical 
Science ” It can include almost any 
branch of scientific knowledge which 
deals with non-living things By 
custom, however, physics is thought 
of as comprising mechanics, sound, 
magnetism, static and current elec- 
tricity, radiation and transmission 
of heat, light and electrical energy 
and such properties of matter as 
density and surface tension 
Recently the branches of physics 
dealing with the structure of the 
atom and of the universe have 
made great advances 

PHYSIOLOGY is the study of 
the working of the living body, of 
how each part performs its par- 
ticular function, and of how all 
work harmoniously together 

See such entries as aliment ar\ 
canal, blood, ear, eye, muscle, 
NERVOUS SYSTEM, RESPIRATION, 
SKELETON, SKIN, TOOTH, etc 

PIANO-ACCORDION See reed 

INSTRUMENTS 

PIANOFORTE, the modem 

KEYBOARD STRINGED INSTRUMENT 
which has superseded the harpsi- 
chord and other early keyboai d in- 
struments It gets its name from the 
fact that it can be played soft 
(ptano) or loud {Joi te) according to 
the pressure on the keys From the 
illustration on p 450 it will be 
seen that pushing a key down 
causes a felt damper to be lifted 
off the appropriate set of strings 
while at the same fame a hammer 
swings forward to strike the strings 
and recoil slightly The strings 
thus struck continue to vibrate 
until the key is released, when the 
felt damper falls on to the strings 
again and stops the \ibrauon Of 


the two foot pedals, the right-hand 
one when depressed causes all the 
dampers to be lifted up, thus allow- 
ing struck strings to vibrate even 
after the key has been released 
The left-hand pedal, when de- 
pressed, makes the ensuing notes 
softer, either by bringing the ham- 
mers nearer the strings, or by 
shifting the whole action (1 e the 
striking mechanism) sideways so 
that the hammers strike only one 
of the three strings for each note, 
or by some other means The range 
of the modem piano keyboard is 
7 or 7\ octaves, and most music 
can be adapted to it 

PIANO-PLAYER, a piano which 
plays automatically It has a 
mechanism, worked by the feet or 
electrically, to which are fed long 
rolls of paper, perforated with 
holes according to the notes that 
are to be played 

PICCOLO, a small flute with 
a shrill, high-pitched 6ound Pic- 
ture on page 404 

PICKLING is the preserving of 
vegetables and fruit m vinegar con- 
taining certain other ingredients to 
increase the flavour Red cabbage, 
cauliflower, onions, green walnuts, 
damsons and plums make favourite 
pickles Good malt vinegar should 
be used When pickling crisp vege- 
tables like cabbage, cauliflower and 
onions, the vinegar is boiled with 
the spices and allowed to cool 
before use, for plums, walnuts, 
damsons, it is used when hot The 
jars should be of glass and wide- 
necked The unegar must coier 
the contents of the jar, but should 
be some little distance from the 
coter Screw or cbp tops maj be 
used, the aim is to exclude air An 
aluminium pan is best for boiling 
the \ megar and spices 

PICOT EDGING Picots are 
worked in an edge finished with 
BLANKET STITCH Of BUTTONHOLE 
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How the strings of the pianoforte are made to sound (see page 449) 


and then covered with buttonhole 
stitch Make picots at regular 
intervals 

PIED PIPER, the subject of a 
legend of Hamehn, a town in 
Brunswick, which was plagued 
with rats The Piper charms the 
rats away, but being defrauded of 
his reward, he then charms the 
children away to a hill, inside which 
they disappear browning retold 
the story in verse 
PIG. See hooixd mammals 
PIGEON. See dove and pigeon 
PIGEON AS A PET. Fantail 
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and other ornamental pigeons are storekeeper mil advise you Give 
usually housed m a pigeon-cote the pigeons a bowl of water for 
mounted on a post or fixed out of bathing every day in hot weather 
reach of cats on a sunny wall and twice a week during the winter, 
Homers should be kept in a loft or but remove it when the birds have 
house solidly built of tongue-and- finished they must not be allowed 
grooved timber, well creosoted, to drink their bath water' 
with a roof made watertight with If you want to breed from your 
felt and a cement floor raised a few pigeons, introduce your cock and 
inches above ground level Perches, hen to each other in a nesting box 

one for each pigeon, must be pro- with a wire front and a wire slide 

vided These should be of wood, between them The slide may be 
about 2 inches by 4 inches, pro- removed later In a day or so you 
jectmg from the walls of the loft at can introduce a nesting pan with 
about 6 feet from the ground and sawdust and a little straw m it 
at least 12 inches apart The loft Leave a few wisps of straw lying 
should be in three compartments, about for them to add to their 
the middle one for young birds ready-made nest A fortnight after 
and the other two for adult cocks the eggs are laid (there will only be 
and hens, since these must be two) you must give the parents a 

separated except during the mating special seed mixture so that they 
season Cleanliness is essential may produce the “pigeons’ milk” 

The' inside of the loft or cote with which they feed their young 

should be limewashed every spring when hatched 
and autumn Perches must be When you are quite sure that 
scraped constantly and the floor of the young pigeons can feed them- 
the loft supplied with clean sand, selves, they may be removed to the 
peat-moss or sawdust middle section of the loft This ( 

Buy your birds in the spring should be about a month after 

Accustom them to their new hatching ( 

quarters by covering the verandah Parasites should be avoided if 
of the cote with wire-netting and the nesting boxes and perches 
keeping them confined for about a are kept clean and regularly 
fortnight before freeing them disinfected See also dove and 

Feed your birds on the seed pigeon 
mixture suitable for their parti cu- PILGRIM FATHERS, the 

lar breed You can buy this from name given to a party of puritans — 
pet stores or com chandlers If seventy-four men and twenty-eight 
your pigeons are kept permanently women — who left England m 1620 
m their loft or in an aviary they to find a new home in America, 
will need chopped raw green vege- where they would be free to worship 
tables two or three times a week God in their own way They sailed 
All pigeons need a gnt box filled from Plymouth in the Mayfiouer, 
with a mixture of sand, crushed and landed in Cape Cod Bay more 
oyster shell, old mortar and a little than two months later They 
slaked lime A lump of rock salt founded a township in the New 
should be left in the gnt box World, the first permanent settle- 

Plenty of absolutely clean water ment by Europeans, which they 
is essential Use any of the drinking named Plymouth, after the port 
fountains specially designed for from which they had sailed The 
pigeons Your ironmonger or pet 22nd December is celebrated as 
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Ptlgiim Fathers pray on landing 


'Forefathers’ Day” in memory of 
them 

PIPE LINES. To carry water 
and oil over great distances, par- 
ticularly over rough and hilly 
country, it is more economical to 
use large steel pipes than to build 
a railway and carry the liquid in 
tank cars At intervals along the 
pipeline are built pumping stations 
to speed up the flow 

Pipelines are also used in the 
USA to carry gas from the oil 
wells to cities and factories for 
light and power 

PIRATES were high seas rob- 
bers sailing an armed vessel with- 
out legal commission They way- 
laid and robbed any vessel that 
looked a likely pnze Piracy is as 
old as sea-trading The great 
Roman, Julius Caesar, was once 
captured by pirates 

The most dreaded pirates of the 
Middle Ages were the Barbary 


pirates, with their headquarters at 
Algiers and neighbouring ports 
They were Moslems, and delighted 
to capture Christian seamen, whom 
they sold as slaves 

The riches of the Spanish West 
Indies attracted pirates of all 
nations They lay in wait off the 
Portuguese and Spanish coasts, and 
often snatched a prize from under 
the guns of the armed galleons 

During the 18th century, pirates 
had lairs among the rocks and shoals 
of the Bahama Islands 

Pirates lurked in the China Seas 
as late as the present century, but 
swift steamships, and more recently 
the use of wireless, have practically 
driven them off the seas 

PITCH is the hard residue from 
the distillation of coal tar or 
petroleum, used for paint, road 
surfaces, insulation, the sealing of 
ships’ bottoms, and many other 
purposes 

Pitch, m music, is the height or 
depth of a note See vibration 

PITCHBLENDE is a black ore 
valuable for its content of radio- 
active elements, of which uranium 
and radium are the best known 
See curie 

PITT, William, the Elder (1708- 
1778), was the son of a Cornish 
squire He entered Parliament in 
1735, but it was not until 1756 that 
he became Secretary of State and 
Leader of the House of Commons 
This great statesman wanted to 
revive the glory of Britain which 
was then somewhat dimmed In 
Canada Britain had lost forts, in 
India Calcutta had been lost to the 
young Suraj-ud-Dowlah , in Europe 
the island of Minorca had been 
lost, and British troops had been 
defeated in Germany. Pitt decided 
to keep the French busy m Europe 
while the British recovered power 
m India and America He made 
raids on the French coast, and gave 


452 




money subsidies to Frederick the 
Great of Prussia to help him cany 
on war with France British troops 
were also kept in Hanover 

In 1757 clive won the Battle of 
Plassey, and checked French influ- 
ence in India In 1759 the troops 
m Hanover won the Battle of 
Minden, the French fleet was 
defeated at Quiberon Bay, and in 
Canada Wolfe took Quebec 

Pitt was made Earl of Chatham 
His last speech in the House of 
Lords was about the American 
colonists, who were fighting for 
their independence He collapsed 
while speaking, and died soon after- 
wards 

PITT, William, the Younger 
(1759-1806), was the son of the 
Earl of Chatham He entered Par- 
liament in 1781 Before he was 
twenty-five, Pitt became Lord of 
the Treasury and Chancellor of the 
Exchequer 

During Pitt's first term as Prune 
Minister (1783-1801) the India Bill 
was passed, regulating the Govern- 
ment of India, and remained in 
force until the Indian Mutiny 
(1857) He also brought about the 
union of the Irish Parliament with 
that of Great Britain His efforts 
for parliamentary reform failed 
When after the French Revolution 
France declared war on Britain, 
Pitt's policy was to restrain the 
power of France and maintain 
British supremacy at sea 

In 1801 Pitt resigned office, 
having failed to obtain the repeal 
of the old Acts against Roman 
Catholics In 1804 he returned to 
office, and made an alliance with 
Russia and Austria When the news 
of Napoleon’s victory at Austerhtz 
reached Pitt, he cried, “Roll up the 
map of Europel It will not be 
wanted these ten years ” He died 
a few day3 later, only fort} -six 
}ears of age 


PLAINSONG See church 

MUSIC 

PLANET, a large solid body 
revolving round the sun The 
principal planets are Mercury, 
Venus, Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, Pluto 
Jupiter, the largest, has eleven 
moons and a diameter eleven times 
that of the earth There are also 
thousands of minor planets, having 
a diameter of less than four 
hundred miles 

PLANT FOODS Plants take 
part of their food from the air and 
part from the soil Gases of vari- 
ous kinds are taken from the air, 
and mineral salts and water from 
the soil, through the roots The 
chief plant foods are nitrogen, 
potash and phosphorus See fer- 
tilizers, HUMUS, MANURING 
PLASTICS are materials which 
can be moulded by heat and pres- 
sure into desired shapes and which 
on cooling retain their new shape 
and become rigid Of course, steel, 
clay, glass, plaster of pans, etc , are 
plastic, but the term “plastics” is 
reserved for the new raw materials, 
such as synthetic resins, which the 
scientist has evolved 
One plastic is celluloid, made 
from cellulose nitrate and camphor 
Bahebte is made from carbolic acid 
and formalin There are several 
plastics made from casern, the 
protein of skimmed milk Then 
there are the transparent plastics 
used for windscreens and lenses 
Plastics are usually light, easy to 
mould, and non-conductors of elec- 
tricity 

PLATEAU, an elevated mass of 
land with a fairly level surface, 
often fnnged by mountains which 
descend steeply to the lowlands 
PLATINUM is a metallic ele- 
ment which has a very high mcltirg 
point and density, and is not 
affected by most chemical agents 
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PLATO (428-347 B c ), Greek 
philosopher, conceived this material 
world as being an imperfect imita- 
tion of a world of ideas, which alone 
are permanent, the idea of the good 
being its central point Thus virtue 
is the understanding of the good, 
and the attempt to realize it Plato’s 
principal dialogues were the Sym- 
posium and the Republic 

PLEATS in needlework take three 
times as much material as their 
width To calculate the width of 
material required when cutting out, 
to the width of the garment add 
twice the width of each pleat Using 
a marker, mark off pleats with rows 




Z PLEATS FOLDED AND TACKED 



3 PLEATS SET INTO BAND & STITCHED 
Steps in making pleats 


of pins (see 1) Fold the pleats over 
and tack securely down both edges 
before setting them into the band 
(see 2) Turn the edge of the band in 
on the wrong side, place it over the 
pleats, tack carefully and machine 
Pleats are usually machined a little 
way down to keep them neat (see 3) 

PLEBISCITE, a direct vote of 
all the electors m a state or district 
on some important question affect- 
ing the national future of the 
electors 

PLIMSOLL LINE. To show the 
limit of the amount of cargo that 
can be taken aboard a vessel with- 
out endangering it, Imes are re- 
quired to be painted on the sides 
of every sea-going ship The ship 



PlimsoU Line on the sides of ships 
the various levels refer to the water in 
•which the ship will sad ( TF ) 

Ti apical Fresh Water, (F) Fresh 
Water, (T) Tropical, ( S ) Simmer, 
(W) Winter, ( WNA ) Winter North 
Atlantic, ( LR ) Lloyd’s Register 

can be loaded until these lines are 
level with the water but not below 
the water 

The safe depth to which a ship 
may be loaded vanes with the water 
it sails m and its temperature 
This safeguard was introduced 
by Samuel Phmsoll (1824—1898), 
after whom the line is named See 
also ARCHIMEDES 

PLUTARCH (1st century ad), 
Greek author of the parallel Ltves 
of twenty-three Greeks and twenty- 
three Romans, arranged in pairs 
North translated them into English 
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from French, in 1579, in which form 
they provided Shakespeare with the * 
plots of several plays mchidingjufiux 
Caesar and Antony and Cleopatra 
PLUTO, in CLASSICAL myth- 
ology, is the god of the under- 
world, HADES 

POET LAUREATE, is the title 
given to a poet who is appointed 
a salaried officer of the royal 
household dryden was the first 
officially to hold the title, although 
earlier, Ben jonson had earned 
out the duties of the office He was 
expected to produce appropriate 
poems on public events, but such 
wnting-to-order is no longer 
required of them The present Poet 
Laureate is John Masefield 
POETRY is the expression m 
rhythmic language of thought and 
feeling A distinction is often made 
between verse and poetry, verse 
being language that rhymes, while 
poetry is the expression of thoughts 
in language capable of moving the 
feelings of the reader so that he 
feels as the poet See prosody 
Poetry takes different forms, of 
which some have distinctive names 
Lync poetry is the general name 
for short or fairly short pieces The 
name denotes something to be sung, 
but, since Elizabethan times, lync 
poetry has had no necessary con- 
nexion with music A lync can 
nowadays be defined as the expres- 
sion in poetry of an expenence very 
personal and moving to the poet 
Special forms of the lync are the 
ode, the elegy and the sonnet The 
ode is wntten by a poet who feels 
he must do homage, as it were, to 
his subject and glorify it, as in 
Tennyson’s "Ode on the Death of 
the Duke of Wellington” and Keats’ 
"Ode on a Grecian Um ” The elegy 
camcs the poet’s feeling of personal 
loss occasioned by someone’s death 
The sonnet must conform to special 
rules of length — fourteen lmes — 


and the metre should be of a par- 
ticular kind Shakespeare and Mil- 
ton used the two chief kinds of 
sonnet found m English, Shake- 
speare used the rhyming scheme 
abab, eded, efef, gg, Milton the 
Petrarchan scheme abbaabba, edeede 
POISON is any substance which 
injures the body tissues (possibly 
causing death) when swallowed or 
applied externally Poisons may be 
m gas, liquid or solid form Strong 
ACIDS, or ALKALINE fluids like 
ammonia, may burn the skin, as 
do some poison gases When 
poisonous substances such as bad 
food have been swallowed, an 
emetic is often necessary to make 
the patient sick and remove the 
poison, but this should not be 
given without expert advice 
POLAND hes on the great plain 
north of the Carpathian Mountains 
On the plams farmland alternates 
with forest, heath and marshes 
Oilfields, salt mines and coal mines 
in the south support a manufactur- 
ing region The capital is Warsaw 
on the banks of the Vistula 
History During the Middle Ages 
Poland was an important state But 
there was no hereditary royal family, 
and when the throne fell vacant, a 
new long had to be elected, and 
this led to disturbances In the 18th 
century Russia, Prussia and Austria 
took advantage of Poland’s weak- 
ness, and annexed parts of the 
country A new partition took place 
in 1795 when Russia took what she 
wanted, and left Austria and Prussia 
to squabble over the rest 
At the close of the First World 
War, an independent Polish Re- 
public was proclaimed As Poland 
had no sea coast, a narrow strip 
of land was marked off through 
East Prussia, leading to the sea 
This "Polish Corridor,” as it wa3 
called, was a constant source of dis- 
pute between Poland and Gcrmana 
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Map of Poland, showing new boundaries as a result of the soar 

In Maich, 1939, Britain and gained some territory, and made a 
France entered into an agreement pact of friendship with her great 
with Poland to protect the country Slav neighbour, Soviet Russia 
from German invasion The Ger- POLECAT. See tush-eating 
mans, however, invaded Poland on mammals 

1st September, 1939, and this and POLES. The Geogtaphtcal Poles 
other aggressions led to the Second are the ends of the axis about 
World War On 17th September the which the earth rotates every day 
Russians invaded the country, One end is the North Pole, the 
and Germany and the USSR other end is the South Pole 
issued a joint declaration that the The Magnetic Poles are points on 
Polish Republic had ceased to the earth’s surface where compass 
exist, and. its territory was divided needles point vertically See MAG- 
between Germany and the U S S R netism or the earth The Magnetic 

When Russia herself was invaded North Pole is in the extreme north 
by Germany in 1941 she signed a of Canada, the Magnetic South 
treaty of friendship with the “Free Pole m the Antarctic The magnetic 
Polish Government ” After the poles are not constant m position 
defeat of Germany in 1945, Poland but move steadily in an oval path 
regained her freedom, lost and over some hundreds of years 
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Navigators using the magnetic 
compass must allow for the differ- 
ence between the True North Pole 
and the Magnetic North Pole 
See MAGNET AND MAGNETISM 
POLICE, an organization for the 
preservation of order and the en- 
forcement of the law The Metro- 
politan Police Force, with its 
present headquarters at Scotland 
Yard, was formed by Sir Robert 
Peel in 1829 and is under the con- 
trol of the Home Office it has a 
uniformed branch, whose task it is 
to prevent crime, and a plain-clothes 
branch (the Criminal Investigation 
Department), to track down and 
arrest criminals The River Thames 
Police patrol this most important 
waterway The City of London 
Police look after the square mile of 
the City of London and are respon- 
sible to the Lord Mayor In the 
provinces the police are adminis- 



Rtver Thames Police on patrol 


tered by watch committees of the 
city and borough councils and by 
standing joint committees of the 
county councils 

POLLINATION is the process 
m which male cells (or pollen 
grains) are earned from stamens to 
stigmas of the same flower (self- 
pollination) or to stigmas of another 
flower of the same land (cross- 
pollination) When pollen from 


STAMEN FREEING POLLEN 
ON TO BEE S BACK 


HAWKMOTH 
AT HONEYSUCKLE 



HEAD OF MOTH 

Cj with tongue 

CURLED UP 


BUMBLE BEE 
AT PINK CLOVER 


T 

Lnrng creatures pollinating floacrs tn their search for food 


EEE AT 

SNAPDRAGON 


V 

FLCS ON 
EARTH NUT 
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stamens touches the stigma it 
adheres and passes down the hollow 
tube of the style into the ovary 
where it makes the seeds fertile 
See fertilization, and illustration 
under flower Most flowers ensure 
cross-pollmation by ripening their 
stamens first 

Plants pollinated by wind have 
inconspicuous petals — sometimes 
none at all, and no scent or bright 
colours They either flower early, 
like hazel and elm, or have flower 
heads standing up above the leaves, 
as m grasses and nettles 

Flowers pollinated by insects 
have brilliantly coloured petals and 
scents to attract insects, which visit 
them to suck nectar or eat pollen 
As they do so, pollen adheres to 
their backs or legs and they carry 
it unconsciously from one flower to 
another Some wide, flat flowers 
are pollinated by short-tongued 
flies, deeper types by hive and 
bumble bees or wasps, and those 
with long tubes, like honeysuckle, 
by long-tongued moths 

POLO is a game played on polo 
pomes on a ground about 300 yards 
long by 200 yards wide, by two 
teams of four players each, known 
as Number 1, 2, 3, and 4 The 
object of the game is to score most 
goals, a goal bemg scored when the 
4J ounce white ball, 3 inches in 
diameter, is driven through the 
opponents’ goal which is 8 yards 
wide The sticks for driving the 
ball are 4 feet 6 inches long with a 
cross piece at the end Number 1 
has to intercept the back player of 
the opposing team, Number 2 plays 
forward, and while Number 3 
occupies an intermediate position, 
Number 4 is the back player As 
the players pass the ball to one 
another, these positions are con- 
stantly changed Two umpires are 
often necessary and penalties are 
awarded for infringements of the 


rules A game consists of seven 
periods of eight minutes each, the 
period being known as a “chukker ” 
There is a three- min ute interval 
between one chukker and the next, 
when pomes are changed 

POLONAISE, a stately dance of 
Poland, usually m three-four time, 
the rhy thm of which has formed 
the basis of piano pieces by chopin 
It has also been used by many 
other composers 

POLYNESIA, the small islands 
of the central Pacific, including the 
Sandwich, Society and Marquesas 
Islands, Tonga, Samoa and many 
other islands Some of the islands 
were formerly volcanoes, others 
are made of coral The Maoris of 
New Zealand speak a Polynesian 
language 

PO LYPH EMUS. See cyclops 

POLYTECHNIC, an institution 
where instruction is given mainly 
m technical and commercial subjects 
m day and evening classes 

POMPEII was a fashionable 
Roman town, at the foot of Mount 
Vesuvius In a d 63 an earthquake 
destroyed a large part of the town 
The people were still engaged in 
rebuilding when a second disaster 
occurred in a d 79 Vesuvius burst 
into eruption, and poured cinders, 
8 tones and hot ashes on to the town 
Streets were blocked, houses des- 
troyed, and the whole city com- 
pletely buried 

Now the greater part of the town 
has been uncovered, including the 
great amphitheatre to seat 20,000 
people The houses and shops, still 
con tainin g household goods and 
furniture, give a good idea of life 
m a Roman town nearly 2,000 years 
ago 

PONTIUS PILATE was a Roman 
official m charge of Judaea, which 
m Christ’s lifetime was part of the 
Roman Empire It was Pilate who 
at the insistence of Christ’s religious 


458 



enemies the orthodox priests, sanc- 
tioned His bang put to death by 
the very cruel Roman way of 
crucifixion 

POPE, title of the Bishop of 
Rome, head of the Roman Catholic 
Church He is elected by the 
cardinals, and lives in the Vatican, 
a palatial official residence in the 
area known as the Vatican State, in 
the city of Rome 

POPE, Alexander (168&-1744), 
was the leading English poet of the 
early 18th century His first im- 
portant poem. The Essay on Criti- 
cism, brought him into literary 
society The Rape of the Lock deals 
with a minor scandal in society and 
burlesques the pompous style of 
some writers of rus time In 1719 
Pope went to live at Twickenham, 
the place closely associated with 
him His malicious wit is shown in 
his satires, Imitations of Horace and 
the Epistle to Dr Arbuthnot, which 
did not spare his intimate friends, 
while The Dunciad is a brilliant 
attack on the minor poets of the 
time, now forgotten except as 
figures in the satire The Essay on 
Man is: a philosophical work 

Pope was a master of the heroic 
couplet (see prosody), which he 
used with devastating effect m his 
satire 

PORCUPINE, See rodent 

PORTRAITURE, the art of 
drawing or painting the likeness 
of a person Yet a portrait is more 
than a mere likeness of the outside 
appearance of a person If we look 
at portraits by great artists, such as 
Rembrandt’s portraits of himself, 
the “Doge of Venice” by Giovanni 
Bellini, or the “Mona Lisa” by 
Leonardo da Vino, we see not only 
the features of the person recorded, 
but character and personality as 
well 

PORTUGAL extends along the 
west coast of the Iberian Peninsula 



Pope, satmcal poet 


In the north, port wine made from 
grapes grown in the Douro Valley 
is exported from Oporto Lisbon, 
the capital, lies near the mouth of 
the River Tagus in a region where 
wheat, barley and cork are pro- 
duced Fish, especially sardines, 
are canned and dried for export 
In the extreme south cultivation 
depends on irrigation Portugal 
controls wide territories in South 
Africa, it also possesses several 
Atlantic island groups the Azores 
export oranges and pineapples, and 
are a stage on the Lisbon-North 
America air route, the Madeira 
Islands, famed for their warm and 
equable climate, produce mainly 
wine and fruit, the Cape Verce 
Islands are less highly developed 
but coffee, castor oil seeds and fruit 
are exported to Lisbon Timor in 
the East Indies is partly Portuguese 
See map of iberian peninsula 
POSEIDON is the Greek name 

for NEPTUNE 

POSITIVE and NEGATIVE. 
In measuring we start from a zero 
point, which we usually mark 0 
Let us suppose positive quantities 
are measured to the right and 
negative quantities to the left of 
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this zero point Say we want 4 — 7 
+ 5 — 6 We start at 0 and measure 
4 to the right, this takes us to A 


— h 


D B 

■ t - i ■ 




C 

- 4 - 


A 


54321012345 




From A we measure — 7, that is 
7 to the left, this takes us to B, 
which is — 3 From B we measure 
5 to the right, this takes us to C, 
which is + 2 From C we measure 

— 6, that is 6 to the left, this takes 
us to D, which is — 4 

No matter in what order we take 
4, — 7, 5, and — 6 we always get 
the same end result Thus — 7 — 6 
takes us to — 13, + 5 takes us to 

— 8, and + 4 to — 4, the same 
end point as before 

We sometimes measure up and 
down, positive quantities up from 
the zero point and negative quan- 
tities down 

In adding a number of quantities, 
some + and some — , it is often 
convenient to add the two sets 
separately and then to find the 
difference 

(a) 16—7—8+14+6—13+18 
=(16+ 14+6+ 18) — (7+8+ 13) 
=+54— 28=+ 26 

(b) 14+6—19—34+7—41 
=(14+6+7) — (19+34+41) 
=+27— 94=— 67 

There is another important point 
about + and — Whatever + 
means, — always means the oppo- 
site ( + 4) x ( + 3) = + 12, so 

( + 4) x ( - 3) = _ 12 ( - 4) X 

( + 3) = - 12, so ( - 4) x ( - 3) 
= + 12 This gives us the follow- 
ing rule when we multiply, like 
signs give + , unlike signs give — 

( + X ( + y) = J- xy 

( — x ) X ( — y) = + » 

( — *) X ( + y) = — xy 
( + x) X ( — y) = — xy 

-J-arX + * = x 1 , — * x —x = x* 


Thus x* is the square of both + x 
and — x So the square root of x* is 
eithef + x or — x We write this 
%/x* = + x 

When a minus sign comes before 
brackets, it changes the sign of 
everything within the brackets 

— (a — b c — ef) = — a + A 
— c + d 

— 2 (x + y — z) = — 2x — 2y 
. | 2s 

— ab {a 1 — 2 ab + b l ) — — d*b 
+ 2 a*b* — ab 3 

POSTAGE STAMPS. Stuck-on 
stamps to show that the correct 
amount of postage has been paid 
are now used m most countries m 
the world For the development of 
the post, see postal services See 
also the article on stamp collect- 
ing, an interesting hobby for all 

POSTAL ORDER, an order to 
a post office to pay the person 
named the amount stated You can 
buy such an order at any post 
office and you can cash it at any 
post office If, for example, you 
wish to send jfl to your brother, 
who is away on holiday and has 
asked for money, you can go to any 
post office and buy a postal order 
for £1 It will cost a few pence 
more than £1, but you are paying 
a little extra for the service the 
post office does you Before sending 
it, you fill m his name and, if 
possible, the address of the post 
office where your brother can cash 
the postal order When he recaves 
it, he goes to the post office named 
and draws the £l after signing his 
name as a receipt Because there 
are post offices in nearly every 
town and village, this is a very 
convenient way of sending money 
POSTAL SERVICES The first 
bearers of messages were couriers 
who rode on horseback from Lon- 
don to the chief towns of England 
and Scotland carrying information 
to and from the King and the 
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Government Under Henry VIII 
an effort •was made to reduce the 
time taken by couriers in perform- 
ing their duties by arranging that 
they could change their horses at 
certain stages of their journeys 
instead of having to wait until they 
were rested Fixed charges were 
made for the use of these horses 
and the men who provided them 
were called postmasters and the 
horses were described as post- 
horses 

This was the beginning of postal 
arrangements, for later regular mes- 
sengers replaced the long’s couriers, 
and those who wanted to use these 
post-boys, as they were called, could 
do so at a fixed fee A Postmaster- 
General was appointed to organize 
the system and when James I 
became king the posts were speeded 
up The charge for each letter was 
twopence per mile and the fee had 
to be paid before the letter was 
sent 

An Englishman named Wither- 
mgs suggested that letters for a par- 
ticular district should be collected 
m a bag which was addressed to 
the postmaster of the place to 
which it was to be sent That post- 
master then posted a notice giving 
the names of people for whom he 
had letters, and they called for 
them People had to deliver their 
letters to the receiving office in 
their city and pay in advance for 
their conveyance This became 
twopence for a distance up to 
eighty miles, fourpence up to a 
hundred and forty miles, and six- 
pence for a greater distance, while 
a letter to Scotland cost eightpence 
There was, therefore, a subs tanti a l 
reduction in postal charges Gradu- 
ally such improvements were 
effected that post-horses and post- 
boys covered every important road 
while taking lettere, valuables and 
small parcels Frequently highway- 


men robbed the boys, so it was 
decided to send the post in a car- 
nage with an armed guard on the 
box This change was effected m 
1784 and did much to populanze 
the post 

In 1840 postage stamps were 
issued and penny postage for letters 
was introduced by Sir Rowland 
Hill Mails then began to be sent 
by rail in special vans known as 
mail vans Letters can now be 
despatched by express post or air 
mail as well as m the ordinary way 
See STAMP COLLECTING 

A still speedier way of sending 
messages is by telegraph or cable- 
gram, while one of the most modem 
means of communication 13 the 
telephone which was invented by 
Edison and Bell, and innumerable 
business and social affairs are con- 
ducted by its use See telegraphy 

and TELEPRINTER 

The latest means of communica- 
tion to be invented is that of wire- 
less by means of it messages can 
be transmitted all over the world 
m a very short space of time 

POTASH is the salt, potassium 
carbonate, which can be dissolved 
out of wood ash with water It is 
a valuable fertilizer and is also 
used m making soft soap 

POTASSIUM is a sort metallic 
element which combines violently 
with water, releasing hydrogen and 
forming caustic potash 

The chief potassium compounds 
in use are potassium bromide, used 
as a sedative, potassium chlorate 
which gives off oxygen freely when 
heated with manganese dioxide, and 
which is also used in matches, 
potassium cyanide, a violent poison 
used for killing wasps in their 
nests, potassium nitrate or salt- 
petre, used in fireworks and gun- 
powder 

POTATO PRINTING is a quick 
way of printing an all-over design 
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Designs you can use tn potato printing 


on paper or doth 
Choose a medium- 
sized uncooked potato 
and cut it in half, cut 
it down again till you 
have a raised cube 
with a square surface 
of size £ inch to 1 mch 
long With a sharp 
penknife cut away bits 
of the surface so that 
a pattern is formed on 
the top (a cross or a 
nght-angle is a simple pattern to 
begin with) The part you have 
left standing up will show on the 
paper 

To print on paper, take a piece 
of paper which has not too shiny a 
surface, paint over your pattern 
on the potato cube with thickish 
paint and press it on to the paper 
This gives your first print and by 
repeating the process alongside it 
you can make the pattern more 
elaborate (It is best to remove 
excess moisture from the potato 
cube by pressing the potato on a 
piece of rag before painting over 
the pattern ) 

Experiments will soon give you 
some designs If you do not cut 
your first pattern too deeply you 
can use the same potato cube 
several times by slicing off the first 
pattern and cutting another. 

Remember that the potato will 
shnvd up if you keep it, so do all 
printing with the potato the day 
you cut it. 

Water-colour paints will print 
very well on paper, but for doth 
you will need oil or stencil paints 
You can buy these m tubes 

To print on doth, stretch your 
material out with drawing pins over 
a pad of newspaper or blotting 
paper Mix your paint with a very 
little turpentine on a piece of glass 
or a glazed surface Press your 
potato on to the paint and try the 


effect on an odd piece of doth If 
the paint is just right print the 
matenal as quickly as possible 
Some people rule faint hues m 
pencil first to guide them when 
repeating the pattern, but if you 
have practised on papier first this 
may not be necessary. You can 
print on organdie, linen, casement 
doth, or any matenal with a smooth, 
even weave Oil paints will not 
wash out and you can use the 
pnnted matenal for scarves, hand- 
kerchiefs, collars, cushions or cur- 
tains 

POTTING is the process of 
planting cuttings from old plants 
m small garden pots m order to 
produce new plants The hole at 
the bottom of each pot should be 
covered with broken crock and the 
pot filled to within an mch of the 
bnm with fine soil or potting com- 
post Press the soil down with the 
fingers around the cutting so as to 
secure it firmly, seedlings grown 
in boxes are usually plotted at a 
certain stage of their growth, first 
into small pots and then into larger 
ones as the growth increases. See 
COMPOST, PROPAGATION 

POUCHED MAMMALS indude 
the kangaroos, wallabies, koalas, 
wombats, bandicoots and phalan- 
gers of Australia, and the opossums 
of America These primitive mam- 
mals have survived in Australia, 
where they evolved many forms, in 
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the absence of competition 'with 
higher mammals, none of which 
appeared there until brought by 
man Running, jumping, tree-hvmg, 
burrowing and aquatic types are 
found, some eating flesh and some 
plants After birth the young am> 
mala, which are often less than an 
inch long, live for a time in the 
mother’s pouch, where they suck 



Three common pouched mammals 

milk Young kangaroos often return 
to the mother’s pouch for shelter 
when they are so large that their 
legs hang out 

Kangaroos have huge hind legs 
for leaping, and the thick tail is 
used for balance and support 
Koalas, the "native bears,” live 
m eucalyptus trees, feeding on the 
leaves Their numbers have been 
reduced so badly by for traders 
that they are now protected by law 
from bang killed 
The young of many pouched 
mammals are often earned along on 
mother’s back 1 


POWERS AND INDICES 
3* (three squared) means 3x3 = 9 
3* (three cubed) means 3x8x3 
= 27 3* (three to the power 4) 
means 3x3x3x3 = 81, and 
so on 3*, 3*, 3*, 3*, etc , are called 
powers of 3 The small number 
which shows the number of 8’s to 
be multiplied together is called the 
index of the power (plural tndteet) 
We can have powers of any number 
or fraction (4)* = J X i X | — J, 

(})*“=! x | x f x f = Jf, 
2 * 16 
1 e U) " 5* = IT 
We use indices to multiply or 
divide powers of the same number 
7* X 7* = (7 X 7) X (7 X 7 X 7) 
— 7 J+ * = 7* Thus, to multiply 
powers of the same number we 
add the indices 

*• X** x»‘ = ie“ + * + * 

To divide powers of the same 
number, we subtract the index of 
the divisor 

M o. 8 X 8 X 8X 8 X8 

8 8c= — sirs 

as* 8*“* = 8* 

Following these rules, we can 
find meanings for A®, A~°, and At, 
where A stands for any number 
(a) 9* — 9* = 9*~* = 9 s As 9* — 
9* = 1, so 9° stands for 1 Any 
number to the power 0 equals 1 In 
general A° = 1 ( b ) 10* - 10 s = 
10*-* = 10-* But 10* — 10* = 
10 X 10 _ 1 

10 X 10 X 10 X 10 X 10 To* 

so 10-* stands for ^ In general 

A-° = ^5 (c)6» = 6l + * + * = (6l)*, 

so 6* stands for the cube of the 
fourth root of 6 5’ stands for the 

square of the cube root of 5, and so 
on In general we may write this 

A* = (VA~Y 
161 x 16’ = 16*, or simply 16 
But the square root of 16 multiplied 
by the square root of 16 f Vi6 x 
Vl6) is 16 also So 16* stands for 


463 




"^16 (the square root of 16] In 
general \* = Xi = V~x and 

so on See logarithms and roots 
PRAWN. See crustaceans 
PRAYER in the Christian view 
means talking with God so that 
we can find out what He wants 
us to do It does not merely 
mean asking God to give us what 
we want, but is the opening of our 
hearts so that He can make us 
better and stronger to do His will 
PRAYER BOOK (correctly Book 
of Common Piayer) contains all the 
services of the church of England 
It was first issued m 1549, several 
times revised, and completed in 
1662 

PREDICATE. See grammar 
PREFIX, an element placed 
before a word, and joined to it to 
modify its meaning, as in “fashion" 
— “re-fashion ” 

PRELUDE, originally the open- 
ing piece of a suite of music, or an 


introduction to a fugue, the name 
was then apphed to the introductory 
music to an act of an opera, and 
later to independent instrumental 
pieces, often in ternary form 
PREPOSITION. See grammar 
PRESBYTERIANISM, a Christ- 
ian denomination which started at 
the reformation through the work 
of CALVIN and knox Presbyterians 
have no bishops, but have instead 
presbyters (another word for priests) 
and elected lay elders They are 
governed by a General Assembly, 
and by local synods The Church 
of Scotland is Presbyterian 
PRESS. The Press comprises all 
printed matter such as newspapers, 
periodicals, pamphlets, etc By the 
freedom of the Press is meant the 
right to print and publish without 
censorship See journalism 
PRESS GANG, a naval party 
sent ashore to impress men for the 
Navy — carry them off for service 
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against their will This method of 
gaining Navy recruits was at one 
time common in Britain, especially i 
during the wars against France m 
the 18th and early 19th centuries 
when voluntary enlistment did not 
produce the numbers necessary to 
man all the ships Improvements 
in the conditions of service ren- 
dered this method unnecessary and 
service in the Navy soon became 
popular 

PRESSING See irons and iron- 
ing 

PRESS STUDS, TO SEW ON 
The stud of a press fastener should 
be sewn on that part of the material 
which will be on top, the flat half 
on the lower layer Place the stud 
in position, work four buttonhole 
stitches into each hole, slipping 
the needle along the material to the 
position for working the next, and 
so on Rub a little tailors’ chalk on 
the stud, press it down on the 
material beneath and you have the 
exact position for the flat half Sew 
this on in the same way as the 
stud 

PRIEST. In the Old Testament, 
a priest did the sacred work of 
offering sacrifice In the early 
Church, Christian ministers were 
called “presbytera,” which has been 
shortened to “priests ” The second 
order of CLERGY are the priests 

PRIME MINISTER or PREM- 
IER King george i did not 
speak English and, when his minis- 
ters met, it was left to one of them 
to preside He became the Chief, or 
Prune, Minister This custom was 
continued and the office 6f Prime 
Minister became an official one 
Sir Robert Walpole was the first to 
exercise the functions of Premier, 
and during his tenure of office 
government by the Cabinet, a 
group of the principal ministers, 
developed See also parlia m ent 
and house of commons 


PRINCE CONSORT, a title 
granted to the husband of a queen 
who succeeds to the Throne in her 
own right Thus, this title was 
conferred upon Albert of Saxe- 
Coburg-Gotha after his marriage 
to Queen victoria 

PRINCE OF WALES, title con- 
ferred upon the eldest son of the 
reigning British sovereign It was 
first conferred by edward i upon his 
new-born son, afterwards Edward 
II 

The Prince of Wales’ badge 
carries the inscription “Ich dien” — 
“I serve ” 

PRINTING as we know it today 
started in the 15th century with the 
invention of movable types by 
Gutenberg Caxton introduced the 
craft into England The type was 
built up by hand and fixed m a 
frame, then inked and the paper 
pressed on to it Today the pieces 
of type are set up either by hand or 
mechanically on a machine with a 
keyboard somewhat like the key- 
board of a typewriter 

If a picture or drawing, etc , is to 
be printed, it is first photographed 
this negative image is transferred 
to a metal block, which is placed 
in acid so that the parts not to 
appear are eaten away, leaving 
the printing surface above the level 
of the surrounding metal Where 
there are varying degrees of light 
and shade in a picture, it is 
photographed through a screen of 
criss-cross lrnes which splits up the 
light and shade into minute dots of 
varying size, which when printed 
will give the effect to the eye of the 
original gradations of tone 

For modem high-speed printing 
the type is set up mechanically, and 
then a mould is made of the type 
area including the “blocks” of 
pictures This mould is rolled into a 
half-cylinder, and by pouring metal 
over its surface a curved plate 
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Here the words and pictures are printed on to the paper 


formed with a reproduction of the image of all the reds, a third all the 
type, etc., on its outer surface. blues, and a fourth photographing 
These curved plates are bolted will register the picture in terms of 
on to an iron cylinder which re- black Four metal plates are made 
volves and prints on the paper fed corresponding to the images, and 
to it An impression cylinder keeps treated with acid to eat away the 
the paper in contact with the surface not to be printed. Each 
printing cylinder, and an inking metal plate is then printed on to the 
roller keeps the printing cylinder paper with its appropriate ink, the 
covered with a special quick-drying yellow plate with yellow ink, the 
printing ink red plate with red ink, etc. When all 

When it is desired, however, to four colours have been printed one 
print a coloured picture in colour, on top of the other a coloured print 
the picture has to be photographed with all the colours of the original 
on to separate negatives usually picture is produced 

four times, not only through the This method of printing, where 
screen each time, but also through the printing surface is above the 
coloured filters as well the first level of the surrounding metal, is 
filter will give an image registering termed letterpress printing Other 
all the yellows in the picture, the forms of printing are gravure 
second filter will give a separate printing, where the matter to be 
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printed is etched down into a 
copper sheet; and lithography, 
where the surface to be printed is 
greasy and holds ink while the non- 
printing surface is damp and rejects 
it 

PRIORY, a MONASTERY or CON- 
VENT governed by a prior or 
prioress 

PRISM. See mensuration 
PRODUCER GOODS. See pro- 


duction goods 

PRODUCTION means the mak- 
ing of goods and giving of services 
which people want If a farmer 
grows milk or meat, com or wool, 
he is a producer If a manufacturer 
makes boots or bags, tables or tea 
cups, he is a producer If a transport 
firm carries bricks to where they 
are wanted, that firm is a producer 
When a miner digs coal from the 
earth, he is carrying coal from a 
place where it is of little use to a 
place where it is of greater use 
He, too, is a' producer When a 
doctor restores such a human need 
as health, he is a producer, he 
supplies services When a police- 
man keeps order, when a soldier 
supplies Bafety, when a clown 
creates laughter, when a teacher 
imparts knowledge, they all are 
producers they produce services 
For services and goods are com- 
plementary 

The unit of production may vary 
It may be a one-man business, or a 
partnership, or a limited liability 
company, or even a large combina- 
tion of firms, a combine The place 
of production may also vary It 
may be a farm or a mine, a factory 
or a mill, a ship or a plane, a 
hospital or a college If the activity 
n such that the result satisfies a 
human need, then such activity is 
called production See production 
goods and manufacturer 
PRODUCTION GOODS are 
those goods that help to produce 


more It has been seen that produc- 
tion means the giving of those 
goods and services that people want 
Now people want two kinds of 
goods The final consumer wants a 
pair of boots Boots are therefore 
consumption goods But the fac- 
tory owner who made those boots 
needs machines to make them 
Foundries and engineering works 
will produce those machines Be- 
cause machines help to produce the 
boots, they are known as production 
goods A train, a ship, a lorry, are 
also all production goods, for they 
help to carry die goods from places 
where they are not wanted to 
places where they are Bread is con- 
sumption goods But the ovens m 
which the bread is baked are pro- 
duction goods Frocks are con- 
sumption goods, but the sewing 
machines which were used to make 
those frocks are production goods 
Ultimately, of course, even produc- 
tion goods are consumed or used 
up Clearly that will take longer 
than consumption goods You flick 
a match across a box and it is con- 
sumed But it will take far longer 
for the machine that cut up the 
wood to make those matches to be 
consu med See consumption ' 
PROFIT AND LOSS. Profit is 
reckoned in terms of money it is 
found by deducting die costs in- 
volved m a transaction from the 
money resulting from the transac- 
tion If, for example, a man manu- 
factures pencils, and sells them for 
£2,000, and the cost of his raw 
materials — wood, graphite, paint — 
is £1,200 and the labour to make 
them costs £300, then he makes 
£500 profit But this is his gross 
profit, and to find the real profit 
we should have to reckon also his 
other costs, such as rent, heating, 
lighting, office t expenses, travellers’ 
salaries and commission, transport, 
interest charges on money borrowed 
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and so on These charges must be 
set against the £500 gross profit 
from the pencils If they come to, 
say, £100, the ntt profit is £400 

This profit is the reward allowed 
a man by society for his enterprise 
and productive capacity (see pro- 
duction) and for satisfying the 
needs of the public If the business 
were a limited company, the profits 
would be distributed among the 
shareholders according to the shares 
held 

If the money resulting from a 
transaction is less than the costs 
entailed, then there is no profit and 
the result is a loss A firm would 
then have to draw on its reserves 
of capital to make up the deficit 

PROGRAMME MUSIC is the 
name given to music which seems 
to tell a story, or illustrate a poem, 
or give an impression of a scene, 
and, in general, has some other claim 
on the listener besides the beauty 
of its melody and its form 
r PRONOUN. See grammar 

PROPAGANDA. This word was 
originally used of a committee of 
cardinals who were m charge of 
foreign missions and whose duty it 
was to spread the doctrines and 
teaching of the Church Hence 
it came to mean using speech, 
writing, radio, and other means of 
communication to spread or main- 
tain some principle, belief, or 
doctrine 

As doctrines and principles may 
be true or false, so propaganda may 
be true or false 

PROPAGATION (of plants) 
Plants have many different ways of 
increasing their numbers and of 
reproducing their land from one 
generation to another Wild plants 
propagate themselves naturally and 
unaided, but the gardener or farmer 
can help cultivated plants to become 
numerous more quickly than they 
could do by themselves 


Here are some of the methods 
by which plants are propagated 
with human help 

(1) seeds produced by the parent 
plants carfbe sown If sturdy young 
plants are required the seeds used 
should be fresh, old seeds do not 
always germinate 

(2) Cuttings or young shoots can 
be taken from the parent plant and 
set in firm soil or m pots Geran- 
iums, fuchsias, privet and black and 
red currants are some of the plants 
that may be propagated m this way 

(3) Roots of perennial plants 
such as Michaelmas daisies can be 
dug up m the autumn, carefully 
divided and replanted m other parts 
of the garden 

(4) Shoots of carnations and of 
many bushes and shrubs can be 
bent downwards and buried in the 
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soil until they form new roots 
They are then cut away from the 
parent plant and a new plant is 
formed This is called propagation 
by layering 

(5) Tubers — swollen under- 
ground stems — of the potato plant 
can be detached and re-planted to 
reproduce a new plant 

(6) By grafting and budding 

PROPELLER, a means of pro- 
pelling Bhips and aeroplanes in 
which screw-formed blades turning 
on a shaft force backwards the 
fluid in which they are moving and 
are themselves pushed forward 

PROPHET one who foretells 
future events In the old testa- 
ment prophets are those who 
received a message from God to 
transmit to others They told men 
God’s plan and called them to 
repent Most of the great Jewish 
prophets lived just before and 
during the exile See ELIJAH, 
ELISHA, ISAIAH and JEREMIAH 

PROPORTION See ratio and 

PROPORTION 

PROSE is the ordinary form of 
written or spoken language, with- 
out any metrical division 

PROSERPINE (Greek Perse- 
phone) IS, in CLASSICAL MYTHOLOGY, 
daughter of jupiter and ceres, 
goddess of flowers She was ear- 
ned off by pluto, ahd her mother’s 
grief was such that the earth was 
allowed to bear no fruit until her 
daughter whs restored to her In 
allowing her to go, Pluto gave her 
a pomegranate to eat ana having 
thus eaten in the lower world she 
was compelled to spend part of the 
year there and part in the upper 
world with her mother The myth 
seems to refer to the absence of 
flowers from the earth in winter 
and their return with spring See 
also adonis 

PROSODY is the body of tech- 
nical principles which underlie the 


making of verse The chief of these 
are rhyme and rhythm 

Rhyme is the regular repetition 
of a sound, usually at the end of 
lines Akin to rhyme is assonance, 
the repetition not of identical 
sounds, but of sounds closely cor- 
responding one to another, such 
as “bloom” and “soon ” 

Rhyme is not absolutely neces 
sary in poetry, but rhythm is of 
first importance Rhythm is pro- 
duced by the succession of accents 
or stresses in spoken language, the 
rhythm of poetry being more pro- 
nounced than that of prose Thus 

Her eyes were fair, and very fair 

Her beauty made me glad 

When the accents follow one 
another regularly they form metre 
Certain arrangements of heavily 
and lightly stressed syllables within 
a line are called feet Dividing up a 
line into feet is called scansion The 
following are the commonest feet 
m English verse (1) Iambus, an 
unstressed beat followed by a 
stressed, eg without (2) Trochee, 
a stressed beat followed by an un 
stressed, e g wisdom (3) Anapaest 
two unstressed beats followed by a 
stressed, e g recollect (4) Dactyl, a 
stressed beat followed by two un- 
stressed, e g columbine (5) Spondee, 
two equally stressed beats, e g 
farewell 

It must be remembered, how- 
ever, that feet in a line of poetry 
may be formed by syllables of 
different words 

When a poet decides to write, he 
chooses a particular metre Here 
for example, is one metre 

Tfie plough / man home / ward 
plods / his wea / ry way 

And leaves / the world/ to 
dark / ness and / to me / 
composed of lines containing five 
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iambic feet But look at the last foot 
but one of the second line quoted, 
and you will find a variation There 
you have a trochaic foot instead of 
an iambus This is important, be- 
cause irregularities in poetry are 
very common Indeed, poetry, if 
regular for line after line, would be 
very monotonous and dull Where 
most of the feet are iambic the 
metre is iambic, where most are 
trochaic, the metre is trochaic, and 
so on 

Lines of poetry containing a cer- 
tain number of feet have special 
names, of Greek origin A line of 
three feet is called a trimeter, of 
four feet, a tetrameter, of five a 
pentameter, of six, a hexameter 
Thus the lines quoted above are 
iambic pentameters 

Certain kinds of metre have 
special names Two successive lines 
m any metre rhyming with each 
other form a couplet, if they are 
also pentameters, they form a 
heroic couplet For example 
Couplet 

Slowly, silently, now the moon 

Walks the night in her silver 
shoon 

Heroic Couplet 

And still they gazed and stall 
their wonder grew, 

That one small head should carry 
all he knew 

Pentameters that do not rhyme are 
called blank verse, the metre 
mainly used by Shakespeare m his 
plays 

The quality of mercy is not 
strained, 

It droppeth as the gentle ram 
from heaven 

Upon the place beneath It is 
twice blessed, 

It blesseth him that gives and 
him that takes 

Verse is often divided up into 
groups of rhyming lines These 
groups are called stanzas Many 



Hoto to prune to encourage growth 


poets of this century, however, 
have been less inclined to follow 
traditional patterns of rhyme and 
rhythm, some of their poems rhyme 
only occasionally, or not at all, or 
may contain both rhyme and asson- 
ance This irregular verse is called 
free verse 

See IMAGERY and POETRY 
PROTECTIONIST. See free 

TRADE 

PROTECTORATE, a weak or 
backward country which has come 
under the protection of a more 
powerful state 
PROTEINS. See diet 
PROTESTANT is the name 
given to members of the various 
Christian Churches which have 
arisen as a result of the reforma- 
tion and which do not acknowledge 
the authority of the Pope 
PROTOPLASM, the essential 
living matter of a cell, it is a sub- 
stance which has no structure but 
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is contractile (see amoeba), able to 
breathe, feed, excrete, grow and 
reproduce itself 

PROTOZOA, the name of the 
lowest group of animals, including 
the amoeba Many protozoa are 
important because they cause dis- 
eases such as malaria, others be- 
cause they have formed chalk rock 
from myriads of their tiny shells 
Few can be seen without a micro- 
scope 

PRUNING m gardening is the 
cutting off or trimming of the 
branches of a tree or bush with 
two objects m view (1) to increase 
the yield of the tree, (2) to improve 
the shape The effect of cutting off 
part of a tree is to make its growth 
go in another direction Skilful 
pruning directs growth towards the 
formation of new fruit buds The 
cut, made with a knife or pair of 
secateurs, should always be made 
just above a bud and sloping down- 
wards away from it See FRUIT 

CULTURE 

PRUSSIC ACID (hydrogen 
cyanide) is a highly poisonous com- 
pound of hydrogen, nitrogen and 
carbon It is present in laurel 
leaves and certain other vegetable 
materials 

PSALM, a sacred song The 
Book of Psalms was the hymn book 
of the Jcwb Some of the psalms 
were written in david’s time, others 
about 800 years later They have 
always been widely used in Chris- 
tian worship 

PSYCHE, m CLASSICAL MYTH- 
OLOGY, is a beautiful nymph loved 
by Cupid 

PSYCHOLOGY. While physi- 
ology is concerned with the body, 
psychology is the study of the mind 
and the emotions, and, more 
broadly, of human personality and 
behaviour 

PUBERTY is the period at the 
end of childhood when male and 


female physical features are fully 
developed It usually comes later 
in males than m females 
PUERTO RICO, an island in 
the WEST INDIES It is US territory, 
a great proportion of the inhabitants 
are white and of Spanish descent 
The chief products are sugar, 
coffee, molasses and tobacco The 
capital is San Juan See map of 
CENTRAL AMERICA 

PUMA See cat 
PUMP, FIRE This is a pump 
to deliver large volumes of water 
at a pressure sufficient to throw a 
stream to the top of a building 



Centrifugal pimp 


Modem equipment uses a large 
centrifugal pump driven by a 
powerful internal combustion en- 
gine Sometimes fire engines dis- 
charge a soapy foam which coverB 
the bu rnin g material, thus excluding 
the air, and does not run off This is 
particularly useful for fighting fires 
involving oil or petrol, such as an 
aeroplane on fire 

PUNCTUATION is the use in 
writing of various signs to indicate 
the pauses natural m speaking or 
reading 

The full stop ( ) marks the end 
of a sentence — a statement having 
a meaning complete in itself Mary 
has a pet lamb 
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The comma (,) is used to show 
the briefest of pauses They stuffed 
themselves with chocolates, sweets, 
chewmg-gum, teats ginger bcei, and 
strawberry we ci earn Soon, however, 
they were sick 

The semicolon (,) suggests a 
longer pause than a comma He 
planned to go to France, Spam and 
Italy, then to the Middle East, 
ultimately to Persia, India and Tibet 
Thu plant is dytng, it needs water 
The colon ( ) indicates a longer 
pause than the semicolon It is 
used when your sentence contains 
two ideas, one of which you want 
to set off against the other The 
enemy are retn mg they must be short 
of ammunition It is also used before 
a formal quotation He smiled and 
began hts speech “ Ladies and gentle- 
men, my subject today is 'Animal 
Photography ' " 

Quotation marks or inverted 
commas (“ ”) are placed, as 

m the previous example, at the 
beginning and end of a quoted 
statement from book, speech, or 
conversation 

The question mark ( ? ) is placed 
after a direct question Aien't you 
well ? 

The exclamation mark (I) shows 
a touch of emotion m the speaker 
Aien't you tall 1 Hallo, chaps' For 
heaven's sake, don't' 

The dash ( — ) indicates a state- 
ment broken off, such as 'an un- 
finished threat “If you do that, 
I’ll — ” Two dashes or brackets 
show a phrase inserted into the 
mam flow of a sentence Give him 
somethinq to eat — pool fellow, he 
needs it — and tell him to sit down 
and be quiet 

Brackets are used when you slip 
m an additional point of informa- 
tion, e g (see Page 744) 

PUPPETS. A glove puppet is a 
doll with a hollow head and arms 
which are moved by one’s fingers | 


It is easy to make out of odd pieces 
of material you will also need some 
Plasticine, tissue paper, cardboard 
and paste The head can be made 
from an old rolled stocking, but a 
well-modelled head needs Plasti- 
cine Roll the Plasticine into a ball 
about the size of your fist Model 
the features clearly, making the eyes 
deeper and the nose and mouth 
more definite than in a drawing 
Cover the model with small pieces 
of tissue paper, paste the pieces to 
each other with glue or cold water 
paste, but do not stick them on to 
the Plasticine as this has to be 
removed afterwards The smaller 
the pieces of paper are the better, 
because the features will show up 
more clearly 

Seven or eight layers of paper 
pasted on top of each other are 
needed When the paper is quite 
diy and hard, cut this mask m two 
over the top of the head and through 
the ears, and scoop out the Plasti- 
cine Roll a thin tube of cardboard 
around your forefinger Stick it 
together firmly, but be sure that it 
will move easily up and down 
Stick newspaper round this, then 
stick the mask on to the newspaper, 
joining the cut over the head with 
more tissue paper and sticking the 
neck firmly Paint the features 
clearly and boldly The hair may 
be painted on, or wool stuck on as 
a wig If water-colours are used, 
clear varnish will make them more 
lasting but may make the com- 
plexion rather yellow Oil paints 
give a better effect The puppets 
must show up from a distance, so 
paint them as if they were on the 
stage a little white paint in the 
comers of the eyes makes them 
look more alive 

Every puppet has the same foun- 
dation garment which covers up the 
hand of the actor, as far as the 
wrist, or a little below A piece of 
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material about 9 inches long by 
14 mches wide is enough unless the 
puppet is to represent a giant This 
may be joined down the side or 
only halfway down if the pieces are 
small 

The arms are added near the 
neck, and sewn straight out from 
the side or put at an angle as in the 
diagram 

The arm pieces and hands can 
be all in one, in which case the 
matenal used should be flesh- 
coloured The hand is sewn like a 
baby’s glove with the thumb upper- 
most The neck is then gathered 
and sewn on to the tube Be careful 
not to close up the tube while doing 
this 

Clothes to give the puppet charac- 
ter can be added to the shirt, but 
do not pull the waist in or you will 
be unable to get your hand inside 


To work the puppet, place your 
forefinger in the neck, thumb in 
one arm and second finger m the 
other Fold the other fingers m 
your palm You can work two 
puppets yourself, or you can get a 
friend to help you When working 
the puppets rest your arm against 
the edge of the stage whenever 
possible, as this is less tiring A 
clothes horse covered with a rug 
makes a good Punch and Judy 
Theatre, or you could make your- 
self a theatre from an old wooden 
box, with a shelf in front as a 
stage for the puppets to act on A 
thin curtain will hide you from the 
audience while enabling you to 
watch your puppet’s actions 
Fairy stones make good plays, 
but choose those with plenty of 
action Gramophone records of 
ballads or comic songs are good 



What you need for making a puppet to be worked by the hand 
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How the pyi aunds probably looked when fast built 


to practise with, and help to make 
an effective entertainment 

PURCELL, Henry (1658-1695) 
was a great English composer He 
wrote music for both church and 
stage and had an uncommonly fine 
feeling for the words he was setting 
to music 

PURITANISM was the body of 
political and religious principles 
held by the extreme Protestants, 
dating from Elizabeth's reign The 
Pun tans believed m an absence of 
display m church services and a 
strictness and simplicity of living 
They were persecuted during the 
reigns of James I and Charles I, 
and many emigrated to America, 
including the pilgrim fathers The 
Puntans achieved political power 
under Oliver cromwell 

PYRAMID See mensuration 

PYRAMIDS, THE, are enorm- 
ous structures of bnch or stone 
having a square base and sides 


tapering upwards to a point, erected 
at the order of ancient Egyptian 
kings as safe and permanent tombs 
for themselves They stand, chiefly 
m the deserts of Gizeh, monuments 
to the skill and industry of the 
people of that time The interior 
consisted of a chapel, a burial 
chamber and a place set apart for 
a statue of the person buried there 
See also seven wonders of the 
ancient world 

PYRAMUS and THISBE, in 
ancient mythology, were lovers 
of Babylon who, owing to the 
opposition of their parents, had to 
meet m secret One day Pyramus 
found the cloak of Thisbe stained 
with blood and thinking she had 
been slam by a bon lulled himself 
Thisbe finding the dead body of 
her lover killed herself also It is also 
the plot of the playlet in A Mtd- 
summer Night's Dream 

PYTHON. See snake 
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QUAKERS S« FRIENDS (society 
of) 

QUARTET, a musical work for 
four performers See chamber 
MUSIC 

QUICKLIME is an alkaline pow- 
der obtained by strongly heating 
CHALK See LIME 

QUICKSILVER See mercury 

QUINTET, a musical work for 
five performers See chamber 
music 

QUIXOTE, Don, hero of a novel 
of that title by cervantes, was a 
person of lofty but impracticable 
ideals, formed by reading too many 
stones of chivalry and romance He 
Bet out like a true knight-errant 
with hiB squire Sancho Panza in 
search of adventure, and his most 
famous adventure was when he 
charged at some windmills think- 
ing mem to be monsters From this 
strange, impulsive character comes 
the word “quixotic ” 



Don Quixote and his squire 


QUOITS is a game in which 
players try to throw iron rings over 
a pin, the nearest rmg counting one 
point, while an actual "ringer” 
counts two points A similar game, 
but played with horseshoes, is 
popular in the United States where 
championship competitions are 
held 

Deck Quoits is played m much 
the same way, but here the peg 
is on a strong flat base 
In Garden Quoits, five pegs are 
driven into the ground, one at each 
corner of a square with sides of 
1 yard, and one in the middle 





Quoits m the garden 

Four or six rubber rings, six to 
eight inches across, are thrown 
from a line 5 yards from the 
nearest peg Rings of \ mch 
mantis rope make good substitutes 
Either count one point for every 
peg ringed, or give each peg a 
different number of points thus 
1 for the centre peg, 2 and 3 for 
the nearest pegs, 4 and 5 for the 
pegs farthest from you 
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AND ARABIA OF CENTRAL AFRICA 


People zaiyfiom otic pan of the xcotld to anotha in colour, clothes, customs 
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RABBIT and HARE are 

rodents Rabbits live a communal 
life in burrows, feeding on grass 
and other plants, especially at 
dusk They have many enemies 
and seek safety by flight under- 
ground, the white underside of the 
tail probably gives warning to 
other rabbits Baby rabbits, bom in 
underground nests lined by the 
mother with her own fur, are blind, 
helpless and nearly naked Some 
varieties of rabbit are bred for 
food, others for fur, angora wool, 
or as pets Well-known types are 
old English, blue beveren, Dutch, 
Flemish giant, Himalayan, chin- 
chilla, and angora 
Hares live more solitary lives, 
and do not burrow Their nest of 
flattened grass is called a “form ” 
Young hares, the leverets, are bom 
with open eyes and furry coats, and 
remain crouched in the form in the 
mother’s absence 

RABBIT AS A PET. Pet rabbits 
are much happier if kept m an out- 
door hutch with a wire-netting run 
attached The hutch should be on 
short legs to keep it from the damp, 
with a rough board nailed to the 
doorstep as a stairway into the run 
The hutch should have a front and 
rear compartment — with com- 
municating doorway, of course — 
and a large door at one side so 
that you can dean it easily It must 
be disinfected regularly, and plenty 
of soft straw or hay must be pro- 
vided for bedding 
Separate the does from the bucks 
except when they are breeding 
Do not disturb the doe when she is 
about to have her young, and see 
that she has made her nest Supply 
plenty of drinking water and, after 
the rabbits are bom, wait until she 


is feeding in the run before you 
try to look at them Give the mother 
extra food at this time The young 
rabbits will come out and begin to 
feed when they are about three 
weeks old 

Feed your rabbits on crushed 
oats or crushed barley and bran 
mixed with a little boiling water 
until it is crumbly allow it to 
cool They must also have a lot of 
vegetables — carrot-tops, parsley, 
lettuce, cabbage and cauliflower 
leaves, dandelion and hawthorn 
shoots, sow-thistle, groundsel and 
so on Feed them morning and 
evening, and remove all 'spilled 
scraps and faded leaves during the 
daily cleaning 

RABELAIS, Francois (about 1494 
-1553), was a Frenchman who wrote 
the most famous books of his time, 
Gargantua and Pantagruel, the 
broadly humorous stones of two 
giants, in which are satirized the 
clergy, the universities and certain 
theones of education and govern- 
ment 

RACES OF MANKIND. The 
word “race” denotes a group of 
people having well-marked physi- 
cal characteristics m common One 
such characteristic is the colour of 
the skin, and on that basis mankind 
can be classified into the white- 
skinned people of Europe, Asia, 
America, and other parts of the 
world developed by white settlers, 
the black men of the African jungles 
and the Australian bush, the red- 
skins of North Amenca, the yellow 
men of the Far East, and the brown 
people of North Africa, Arabia, and 
India There has been so much 
inter min glin g in the world, how- 
ever, that no race is pure, in the 
sense of being free of all the 


478 



characteristics of other races See 
pictures on pp 476 and 477 

Mankind can also be classified 
more scientifically according to 
stature, hair, and shape of the skull 
The science of classifying peoples 
into races is known as ethnology 

RACINE, Jean (1638-16991 
French writer of tragedies mainly 
drawn from classical stones, notably 
Phidre, and one on a Biblical story, 
Athalte 

RACOON. See flesh-eating 

MAMMALS 

RADAR. We see an aeroplane in 
the beam of a searchlight because 
it reflects light into our eyes In a 
similar way its presence can be 
detected by radar (radio-location), 
since wireless waves sent out by a 
special transmitter are reflected by 
it and picked up by the receiving 
part of the instrument, where they 
are translated into a visible indica- 
tion on the screen of a cathode-ray 
tube Both thfe transmission and 
receiving sets work on a very high 
frequency 

A further development is the 
radar instrument earned in a plane 
which sends out rays to the earth 
which are reflected back to the 
plane and produce on the screen of 
the receiving instrument a picture 
of the ground underneath This 
was used in the war by bombers to 
•enable them to find their target 
through cloud. 

See pages 480 and 481 

Apart from its wartime use of 
spotting aeroplanes and finding 
targets to bomb, radar has been 
developed for peacetime use and 
today helps ships and aeroplanes to 
navigate through darkness, fog and 
cloud 

RADIATION. See radiator 

RADIATOR, the name incor- 
rectly given to an apparatus de- 
signed to spread heat by the passage 
or air over its surfaces (This is 


spreading heat by convection not 
by radiation ) Thus the so-called 
radiator which forms part of a 
central heating system is m essence 
an arrangement of flattened tubes 
set side by aide and designed to 
have as much metal surface as 
possible exposed to the passmg air 
currents When the system is work- 
ing, a central boiler supplies the 
radiator tubes with hot water or 
steam, and the surrounding air, 
being heated, becomes less dense 
and rises, cool air presses m below 
and the air motion thus created by 
convection helps to spread the 
w a rmth throughout each room 

The name radiator could be used 
more fittingly of an electric fire 
This actually radiates heat See 
PARABOLIC MIRROR 

RADIO-ACTIVITY. Radium, 
uranium and certain other elements 
give off continually the products 
caused by the breaking up of their 
atoms These products are positively 
charged helium atoms, electrons 
and very short electromagnetic 
waves even shorter than x-rayb 

The radio-active element slowly 
changes to another element, and in 
the end the last product is the 
element lead, which is not radio- 
active 

The radiation from these elements 
affects not only photographic plates 
(which originally lea to its dis- 
covery), but also the behaviour of 
lmng matter 

RADIO-LOCATION. See 

RADAR 

RADIUM is a rare metallic 
element originally found in pitch- 
blende and, because of its radio- 
activity, used m the treatment of 
cancer See curie The minerals 
from which radium can be obtained 
are found m Czechoslovakia, the 
Belgian Congo, USA, Australia, 
Portugal and South Africa 

RADIUS See circle 
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How tadar helps the navigator of the aeroplane See page 479 
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Railway map of the British Isles, showing the routes most used 


RAILWAYS James watt is the 
inventor of the first efficient station- 
ary engine to be driven by steam, 
and Richard Trevithick adapted 
this engine to run on rails Then 
George Stephenson started to build 
railway engines, including one for 
the Stockton and Darlington Rail- 
way, and another, the Rocket, which 
won a prize of £500 offered by the 
builders of a railway between 
Liverpool and Manchester m 1829 
As a result of his successful engine, 
railw ay construction went on rapidly 
To overcome the physical obstacles 
in nature, bridges had to be built. 


and tunnels bored At one time 
there were two different gauges 
(distance between the rails) in use, 
one was 4 feet 8J inches, the other 
7 feet, and great rivalry existed 
between the companies using these 
different gauges 

Early m the 20th century the 
mam-line railways of Great Britain 
were amalgamated mto four com- 
panies — the London Midland and 
Scottish, the Great Western, the 
London and North Eastern, and the 
Southern Railway In 1948 the 
railways came under State control. 
Today some engines are using 
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oil instead of coal to heat the water 
in the boiler (See locomoi ive ) 
Another change is the arrival of the 
diesel-electnc locomotive, m which 
a diesel oil burning engine turns an 
electric generator, and this gener- 
ates electricity to drive the electric 
motors which propel the locomotive 

Locomotives are classified ac- 
cording to the arrangement of their 
wheels These wheels are of three 
lands — leading or bogie wheels, 
driving wheels connected to the 
pistons, and trailing wheels support- 
ing the cab (The wheels of the 
tender are not included in this 
scheme) If a locomotive has four 
leading wheels, six driving wheels, 
and two trailing wheels, it is know n 
as a 4-6-2 engine Other common 
wheel arrangements are given in the 
illustration, together with the type 
names for locomotives which have 
wheel arrangements well-known in 
Britain 

Coaches have changed from the 
original open-wagon type The 
sleeping car was introduced in 1874, 
the dining-car in 1880, and corridor 
trains with washing accommoda- 
tion in 1890 Modern long-distance 
trains have, m addition, Pullman 
cars which are furnished exactly 
like a well equipped hotel lounge 
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Wheel arrangements often teen 


Standard head codes are used on 
many of the various regions of the 
British railways to enable trains to 
be easily identified These are 
shown m the dlustration At night, 
bright headlamps are used, during 
the day white disks or white- 
painted headlamps 

An elaborate signalling system 
enables a driver to tell whether his 
train may proceed or whether he 
must wait for the stretch of line 
ahead to become clear 


AAAAA 

EXPRESS ORDINARY COACHING GOODS OR EMPTY EXPRESS 

PASSENGER PASSENGER STOCK COACHING STOCK GOODS 

A AAA A 

THROUGH GOODS UGHT THROUGH MINERAL ORDINARY ROYAL 

OR BALLAST ENGINE OR EMPTY WAGONS GOODS TRAIN 

Standard head codes used in many regions of the British railways 
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Sunlight is split up by raindrops to form the rainbmo 


RAIN and RAINFALL. Ram is RAINBOW. The light from the 
the moisture of the atmosphere sun coming from behind the ob- 
condenaed and deposited in drops, server and falling on distant rain- 
and rainfall is the amount of water drop 3 is refracted and reflected just 
that falls to the earth as ram, as by a glass prism (See spectrum ) 
measured in inches by means of a The many colours which compose 
ram gauge A ram gauge consists white light are sent downwards in 
of a wide funnel placed in a measur- different directions, and when the 
mg jar The rainfall at any place observer looks up he sees the 
depends chiefly on the direction of coloured rajs from successive bands 
the prevailing winds Winds from of raindrops, giving the familiar 
the sea generally bring rain, so that rings of the colours of the spectrum 
places far from the sea often have — red, orange, yellow, green, blue, 
little rainfall Winds blowing away indigo, and violet 
from the equator tend to deposit RAT and the allied mouse and 
their moisture through cooling and vole are rodents The black rat has, 
condensation Wmds forced up- since 1700, been largely replaced in 
wards m crossing mountain ranges Britain by the brown rat, an active 
are cooled and deposit rains on die rodent which climbs and swims 
windward side as they rise The well Both do tremendous damage to 
leeward side is drier, and places here human food stores, and may carry 
are said to lie in a ram-shadow Sec diseases Great efforts are made to 
oi imate and meteorology keep down the number of rats 
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rhe water rat is really a vole, and 
lives in boles in banks of streams, 
gnawing plants with its orange- 
coloured teeth Bank-voles and 
field-voles, also called short-tailed 
field-mice, live in hedgerows and 
fields, keeping under cover, making 
runs through grass roots, and eat- 
ing grass, nuts and seeds All voles 
have blunter noses than true mice, 
and furry close-set ears They, and 
wood-mice or long-tailed field-mice, 
may enter farmhouses and out- 
buildings for food 
Wood-mice are better jumpers 
and climbers Brown above, they 
are pure white below, with orange 
chest marks They have very 
large eyes and ears and long 
quivering whiskers Minute harvest 
mice make ball-shaped nests m 
com They twine their prehensile 
tails round the stalks to hold on 
while eating gram They are russet- 
brown with white chests, and 
several together weigh barely an 
ounce House-mice often do much 
harm by eating human food and 
gnawing wood or tearing up paper 
They are grey with long scaly 
tails, but the tame varieties may be 
white, black, fawn or particoloured 
Both rats and mice are used by 
scientists in experiments 
See mouse as a pet 
Dormice are related to squirrels, 
build nests of grass among hazel 
tree bases, and hibernate for 
longer than other rodents They 
have large, brilliant black eyes and 
furry ears and tails 



Rat, a menace to food and health 


RATCHET WHEEJ • has pav is 
that are pushed by ratchet notches 
when the wheel turns in one 



Ratchet zoheel in a bicycle 


direction, thus moving the centre 
spindle in the same direction When 
tne wheel move, in the opposite 
direction m relation to the spindle, 
the ratchets slide back over the 
pawls, and do not affect the spindle 
RATIO and PROPORTION. 
(1) The ratio of one quantity to 
another is the proportion that the 
first is of the second, the quantities 
must of course be of the same kind 
Ratio of 12i Qd to 16r 3d 
__ 12r 6d _ 50 X 3d _ 10 
“ 16i 3d 65 X 3d 13 


Ratio of 2 feet 3 inches to 6 yards 
_ 2 feet 3 inches __ 9 _ 1 

6 yards 18x4 8 

(2) Ratios are sometimes written 
in the form x y (“as v is to y") 
The fact that a ratio can be written 
as a fraction shows that each of the 
terms can be multiplied or divided 
by the same quantity 3J 4$ = 
3jX6 4^x6 = 20 27 = 10 131 
= 40 54, etc 

The quantities are still in propor- 
tion if when wc double the one we 
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also double the other When a plane 
travels at constant speed, the dis- 
tance travelled is proportional to 
the time if we double the time we 
double the distance 3J times the 
time gives 3| times the distance, 
and so on That w stmple dried 
proportion 

(3) The sides of similar triangles 


are m proportion, so the ratios of 
the sides are equal 

a b c 

1 = 7*7 

We can express other propor- 
tions 

a d a d b e 

7 = 7 ’ F~e’ c ~ J 

(4) Sometimes quantities are in- 
versely proportional, the time taken 
to do a piece of work, or to consume 
a 8 tore of food, is inversely propor- 
tional to the number of people en- 
gaged — if we double the number of 
people, we halve the time If we 
halve the number of people, we 
double the tame 

(5) Areas of similar figures are 
proportional to the squares of cor- 
lesponding lengths double lengths 
give 4 times the area 3£ times 
the lengths give (3£)*= 12J tames the 
area, and so on 

The illumination given by a lamp 
is inversely proportional to the 
square of the distance from the 
lamp If you double the distance, 

the illumination becomes of 

what it was 

The volumes of similar solids are 
proportional to the cubes of cor- 
responding lengths Double the 
rachus of a sphere gives 2 s = 8 
tames the volume 7 tames the edge 
of a cube gives 7* = 343 times the 
volume, and so on 

r 




(6) Suppose we want to draw a 
smaller version of a picture, and 
know what reduced length we need 
To find the reduced width, the un- 
known quantity, we say that the 
relation of the original length to the 
original width is the same as that 
of the new length to the unknown 

quantity L W = l to, or^ 

To find to, multiply both sides of 

the equation by W and to We get 

r mr IW 

La = iTv, so to = -y - 

Suppose L and W are 6 inches and 
4 inches, and / = 2J inches We have 

6 4 = 2J to so to = ^ — 

6 



RATTLESNAKE. See snake 
REACTION COIL, the part of a 
wireless apparatus in which, by 
magnetic induction, some energy is 
taken from a late stage in the appara- 
tus and fed back mto an earlier 
stage so that it is again amplified by 
the set 

REALISM m literature is the 
close depiction of life as it really is 
The writer selects details that will 
give a strong impression of reality 
to his reader For example 
Chaucer’s descriptions of his Can- 
terbury Pilgrims See also natural- 
ism, ROMANTICISM and CLASSICISM 
RECITATIVE, words set to what 
is often little more than the wisp of 
a tune which follows closely the 
verbal accents It is generally found 
m opera and oratorio as a 
connecting link between two items 
of more musical importance 
RECORDER, a flute blown 
from the end It was a common 
instrument in Shakespeare’s time, 
and has come mto use again in 
recent years as a simple instrument 
for young amateurs 
RECTAN GLE. See mensuration 
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RED SEA, a long narrow sea 
between the deserts of Arabia and 
Egypt evaporation is intense 
owing to the great heat, and the 
water is very salt See the maps of 
Africa and the near east 

REDUCTION is the change of a 
unit to a smaller or a larger one 

(1) Reduce 

IS tons 14 cwt tons 14 cwt 

to lb We mul- jQ 
tiply the tons 314 cwt 

by 20 and add 112 

m the 14 cwt 31400 
(= 314 cwt), 3140 

then by 1 12 to 628 

bring the cwt 35168 
to lb 

We have a similar method for 
other quantities, e g pounds to 
shillings — multiply by 20 and add 
in the shillings, hours to minutes 
— multiply by 60 and add m the 
minutes 

(2) Reduce 9763 farthings to 
£ x rf We divide in turn by 4, 12 
and 20 In dividing by 20 we can 
mark off the last 
figure (3), and 
dmde by 2 If 
there happens to 
be 1 over, we 
should bring 
down the 3 after 
it, making 13r 

(3) Change 60 m p h to feet per 
second It is best to do this in two 
stages, as shown here Other com- 
pound units may be dealt with in 
the same way 


4)9763 
1 2)2440 »d 
2 0) 203 j 4 Id 
£10 3r 4 Id 


60m ph =60x1760x3 ft per hr 
60 x 1760 x3 

“ per sec 


ft 


60x60 
= 88 ft per sec 

REED, one of a family of flower- 
ing plants with upright leaves, 
growing in or near water The 
bulrush and reed mace may grow 
8 feet high, with a velvet) -brown 
flower spike a foot long 


REED INSTRUMENTS Arced 
is a strip of cane or metal w'hich is 
set in vibration by being blown by 
the player’s breath, and so produces 
a sound Some reed instruments 
have a separate reed for each note, 
others have only one reed, and 
differences m pitch are produced 
by lengthening or shortening the 
column of air in the tube to which 
the recti is attached 

The simplest instrument of the 
first type is the mouth organ (often 
called a harmonica) Here the reeds 
are operated by the pl«> er’s breath 
on a “suck-blow” principle This 
principle also explains the action of 
the concertina and the piano-accord- 
ton, but in these cases the blowing 
power is a bellows The piano- 
accordion has a small keyboard like 
a piano for the right hand and has 
now become very popular with 
dance bands 

The oboe is one of the most 
ancient of wind reed instruments 
It consists of a conical wooden tube 



Some very common reeds 
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with a double reed, the pitch of the 
note being varied by lengthening or 
shortening the column of air in the 
tube This is done by means of 
keys It is the soprano instrument 
of its family in the orchestra The 
alto oboe is called the cor anglais or 
Enghsh horn (though it is difficult to 
say why, as it is neither a horn nor 
Enghsh) Its range is a fifth lower 
than the oboe See interval 
The bass instrument in this group 
is the bassoon , the tube of which is 
so long that it has to be doubled on 
itself, and a curved blow-pipe is 
required to bring the reed to the 
player’s mouth Composers can, if 
they wish, get a lower octave still by 
using the double bassoon , a still 
larger member of the oboe family 
The clarmet has a cylindrical 
wooden tube and a single reed, and 
has a rounder quality of tone than 
the oboe Clarinets are to be heard 
m every orchestra, and they have 
also been used in chamber music, 
as in the quintets for clarinet and 
strings by Mozart and Brahms, and 
in other combinations too numerous 
to mention The other members of 
this family that can be heard in the 
orchestra are the como di bassetto 
(a tenor clarinet) and the bass 
clannet 

The saxophone is nowadays, 
through its universal use m dance 
bands, probably the most widely 
known reed instrument It has a 
conical tube like an oboe, a single 
reed like a clannet, but it is made 
of brass, not wood There are twelve 
saxophones of different sizes, but 
only a few are in ordinary use See 
also bagpipe, harmonium, and the 
picture on pages 404-405 
REFERENDUM, the term used 
for the reference of some question 
to the decision, by means of a vote, 
of a ll the electors m a country 
REFINERY, a factory m which a 
crude substance in its natural state 


is treated so as to bring it mto a 
purer state in which it is suitable 
for human consumption or for 
further industrial use, e g sugar, oil 
REFORMATION, the troubled 
period of European history — from 
the 15th to the 17th century — when 
many religious and political changes 
took place 

In England, the changes began 
with the teaching of John wycliffe, 
but it was Henry YIII's quarrel 
with the Pope that separated this 
realm from the Roman Church In 
Germany, luther was the leading 
figure in the Reformation Other 
great religious reformers were Cal- 
vin, knox and Zwingli 
Among the causes of the Reform- 
ation were the increase of know- 
ledge, making men more able to 
think freely for themselves, the 
spread of the study of Greek litera- 
ture, especially of the New Testa 
ment, originally written in Greek, 
and the invention of printing which 
made books plentiful and cheap 
Men began to translate the Bible 
mto the language of the people 
Luther translated it mto German, 
and Cover dale, Tyndale and others 
mto English The services m church, 
too, came to be said and sung m the 
ordinary language, not Latin 
Many people wished for these 
reforms, others mam tamed their 
loyalty to the ancient Catholic 
Church and to its head, the Pope 
m Rome In Europe the Reforma- 
tion led to the Thirty Years’ War 
when Germany suffered far more 
than she did at her defeat m the 
Second World War 
REFRIGERATOR, a machme for 
creating an artificially low tempera- 
ture in an enclosed space, its usual 
object being to store food in condi- 
tions which prevent it going bad 
The commonest means of re- 
frigeration makes use of the fact 
that, when a liquid evaporates, it 
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Liquid turning to gas m evaporator takes heat from the space around 


takes m heat energy and produces sucked out of the evaporator coils 
local cooling In a refrigerator, the and then compressed in the pump, 
liquid used is one such as sulphur then forced into another set of 
dioxide or ammonia, which easily coils, the condenser, where it is 
turns to a gas when the pressure on cooled and condensed back to a 
it is reduced liqi id, giving off its heat energy to air, 

The liquid goes through coils in cooled by a Ian The liquid sulphur 
an evaporator inside the box, which dioxide now passes back through a 
ra ''kgged,” i e its walls covered valve to the first set of coils in the 
with bad heat conductors, inside evaporator, where the whole pro- 
these coils the pressure is reduced cess begins again The motor dnv- 
by means of the pump, and the ing the pump is often controlled by 
liquid — say, sulphur dioxide — eva- a thermostat, so that the cooling 
porates, absorbing heat energy and process operates only when the tem- 
so cooling the box and its contents perature inside the box rises above a 
The sulphur dioxide vapour is particular pre-determmed point 


CAE — Q* 
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REINDEER. Sec hoofed mam- 
mals, TRANSPORT 

RELAY, a piece of apparatus, 
usually electrical, whereby a weak 
effect coming from a distance is used 
to control the flow of power from 
a nearby source Relays using 
thermionic valves are used a great 
deal m telegraphy and telephony 

RENAISSANCE means “re- 
birth,” and is a name given to the 
Revival of Learning which started 
m Italy and slowly spread through 
Europe, affecting England m the 
15th- 16th centuries It was enor- 
mously helped by the invention of 
printing 

This revival of learning received 
a great impetus, when m 1453 
Constantinople was captured by the 
Tuiks The scholars m the city of 
Constantinople, who studied the 
priceless old manuscripts contain- 
ing the wisdom of the Ancient 
GREEKS, the greatest thinkers of the 
ancient world, now fled from the 
Turks to the cities of Italy, taking 
their precious books with them 
There they set up schools m which 
the Greek language and learning 
were studied With the help of the 
pnntmg presses, these old books 
were multiplied, and there was 
a great increase m knowledge 
and m the spirit of inquiry and 
experiment Much that the Greeks 
had discovered m geography, astro- 
nomy and other sciences had been 
forgotten in Western Europe, and 
so men m Europe spoke of “The 
New Learning,” though some of it 
was old One of the books written 
in Greek was the New Testament, 
and the study of it in its original 
language was a great help to religious 
rcfoi mere See reformation 

This also \\ as the time of the rise 
of modem science copernicus, a 
Polish monk and scholar who died 
m 1543, declared the sun (not the 
earth) to be the centre of the uni- 


verse Galileo of Pisa improved the 
telescope Explorers like Columbus 
and others used the new science and 
improved our knowledge of world 
geography See exploration 

Beautiful statues and works of 
art were also brought to Italy, and 
a great awakening m art followed 
— it was an age of great painters and 
sculptors, including Michelangelo, 
Benvenuto Cellini, Leonardo da 
vinci, Titian, Raphael, as well as 
the Flemish painters, Rubens and 
Van Dyck, and the Spanish painter, 
Velasquez 

Finally, the Renaissance was an 
age of many other learned men, such 
as Erasmus and Sir Thomas More 

REPTILE, a class of cold-blooded 
vertebrate animals, generally 
covered with scales They hatch 
from eggs, are in form like their 
parents, and breathe by lungs Rep- 
tiles include the SNAKE, LIZARD, 
CROCODILE, TORTOISE AND TURTLE 

RESIN is a gum which after 
oozing out of certain plants has set 
into a hard mass which is insoluble 
in water There are many synthetic 
resinous substances which are the 
basis of plastics, made up from 
organic matter 

RESPIRATION is the process by 
which oxygen in the air is taken into 
the lungs and conveyed by the 
blood to all parts of the body, every 
living cell needs oxygen in order to 
obtain energy from its food Inman, 
air passes through the nostrils, back 
of the mouth, glottis and larynx, 
down the trachea (windpipe) to the 
bronchi and into the lungs On the 
way it is warmed, moistened and 
filtered from dust In the lung the 
tubes branch finely, ending in 
minute air-sacs with very thin walls 
Through these walls the exchange 
of gases takes place between the 
blood in the capillaries of the 
pulmonary artery and the air 
breathed in Oxygen from the air 
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passes inwards and waste 
carbon dioxide and water 
vapour pass out, so chang- 
ing the composition of the 
breath Lungs and heart fill 
the cavity inside the thorax, 
which has an internal lin- 
ing, the pleura When the 
muscles between the nbs 
contract, the nbs are drawn 
upwards and outwards 
The arched diaphragm 
contracts and flattens 
downwards at the same 
time, so increasing the 
space inside the thorax 
The pressure is lowered, so 
the elastic walls of the lungs 
expand, and air is drawn 
m When the muscles 
relax, air' is squeezed out 
again The normal breath- 
ing rate is about 12-18 
times a minute gills are 
used instead of lungs by 
fish and other water ani- 
mals, which breathe oxy- 
gen dissolved m water See 
also CIRCULATION OP THE 


BLOOD 

PlantB absorb and use 
oxygen for extracting en- 
ergy from food 
RESURRECTION The 


New Testament gospels 
relate that, on the first 
Easter Day after His cruci- 
fixion, Jesus rose from the 
dead It is told how the 



Respiratory system tcfmcby oxygen is absorbed 
into the blood 


tomb was found empty and how 
Jesus appeared to His disciples 
before He ascended to Heaven 

RETAILER, one who sells goods 
direct to the public usually in a shop 
or stores He is the last link in the 
chain of production from the 
grower to the final consumer See 
CO MMERCE 

REVELATION in the Christian 
sense is the knowledge of God 
which God gi\ es to men Christians 


seek this revelation m the creation 
of the universe, and in history, but 
most of all m the Bible, and 
jesus’s life, told m the new testa- 
ment, is the final revelation of God 
REVIEW See criticism 
REVOLUTION, in the political 
sense, is the overthrow by force of 
an existing government and the 
setting up of a new one 
RHINE, one of the great nvere 
of Europe, rises in the Swiss Alps 
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and flows through a nft valley 
between Germany and France, 
forming the frontier for part of the 
way. It ends in a delta (see river) 
on the North Sea in Holland 
RHINOCEROS. See hoofed 

MAMMALS 

RHIZOME, a plant stem which 
grows horizontally underground, 



Rhizome, underground plant stem 


instead of upright, and bears roots 
underneath and sends up shoots 
above Often rhizomes store food 
The ins and Solomon’s seal are 
flowers with a rhizome 
RHYME. See prosody. 
RHYTHM in music can mean 
the regular recurring accent or beat 
m a piece of music, but it can also 
mean the grouping or pattern of 
the notes as they occur in a melody, 
eg a succession of short, rapidly 
played notes constituting a quick 
rhythm For rhythm in poetry, see 
PROSODY 

RICHARD I (reigned 1189- 
1109), called “the Lion Heart,” 
was the son of Henry II Of the 
ten years of his reign only six 
months were spent in England 
He joined the Third crusade and 
became a hero of chivalry, a brave 


soldier, strong and fearless, though 
the Crusade tailed to take the Holy 
City from the Saracens On his way 
home, Richard was shipwrecked and 
taken prisoner His subjects had to 
pay a heavy ransom to secure his 
release, but after a few weeks m 
England (1194) he crossed to 
France, and spent the rest of his 
life in wars with the King of 
France 

RICHARD H (reigned 1377- 
1399), son of the Black Pnnce, 
succeeded his grandfather, Edward 
III Four years later, in 1381, the 
Peasants’ Rising took place Next, 
Richard was faced with much dis- 
content and striving for power 
among the nobles In 1399, his 
cousin, Henry, Duke of Lancaster, 
headed a rebellion. Richard sur- 
rendered, and the Duke became 
king, as Henry IV Richard died 
soon afterwards in Pontefract Castle 
in 1400 

RICHARD HI (reigned 1483- 
1485) Richard, Duke or Gloucester, 
was the brother of Edward IV. 
When Edward died leaving two 
young sons, Richard was appointed 
Protector, and he persuaded Parlia- 
ment to offer the crown to him His 
acceptance made him many enemies, 
and their number increased when it 
became known that the young sons 
of Edward IV had died in the 
Tower, probably murdered by their 
cruel uncle Henry Tudor, Earl of 
Richmond, the leader of the Lan- 
castrians, invaded England Richard 
was defeated and shun in the battle 
of Bosworth, and Henry Tudor 
became king as Henry VII 

RIOT, a disturbance of the peace 
m which a crowd damages property 
or injures people In such cases a 
JUSTICE OF THE PEACE, SHERIFF, Or 
magistrate may read the Riot Act, 
whereupon the crowd must disperse 
or its members be considered guilty 
of felony See law court 
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RIVERS are natural streams flow- 
ing in the channels which they have 
worn out for themselves, and 
together with their tributaries drain- 
ing their own areas or basins The 
region between adjacent rrver basins 
is called a watershed 

The course of a river may usually 
be divided into three parts In the 
upper or mountain section the rrver 
deepens its valley rapidly and large 
amounts of coarse sediment are 
earned by the swiftly flowing stream , 
waterfalls and rapids are common 
and the valley cross-section is a 
narrow V-shape In the middle or 
valley section the current slackens, 
and only small pebbles and fine 
sediment are earned, the rrver 
widens rather than deepens its 
valley and the cross section is a 
wider V-shape In the lower or plain 
course only fine silt can be earned 
by the slow current, at flood time, 
this may be deposited as alluvium 
over a wide flood-plain Alluvium 
forms a fine mixed soil of great 
fertility As the nver slowly winds 
across its flood-plain, the bends be- 
come accentuated, often horse-shoe 
shaped 

Estuaries occur where tidal flow 
from the sea keeps the nver mouth 



Rwer broadening its valley 



Delia at the month of a rrver 

fairly free from silt, but if there is 
little or no tidal flow, the rrver 
deposits accumulate and m time 
partly block the outlet, splitting the 
nver into two or more channels 
The additional land formed is called 
a delta Examples of very big 
deltas are those at the mouths of the 
Nile and Ganges 

Rivers have played a great part in 
man’s history along their valleys he 
has migrated, near them he has 
founded cities, he has used them for 
co mmuni cation, and their floods 
have often ennehed his soil 
ROAD SAFETY. Now that the 
roads are so full of traffic, it is very 
necessary to keep a sharp look-out 
when we are crossing the road the 
following are some useful hints for 
avoiding accidents Always look up 
and down the road before crossing, 
and only cross if there is no traffic 
coming Always cross busy roads if 
possible at a pedestrian crossing, 
keeping between the lines of metal 
studs Look carefully both ways 
before passing in front of or 
behind a stationary vehicle Never 
play “Last Across ” Don’t follow a 
ball into the roadway if there is any 
traffic about Never, never h a ng on 
to the backs of vehicles 
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Road signs aie erected to tell load-users what lies ahead 


ROAD SIGNS. When we are out 
walking or cycling it is necessary 
to notice the road signs as this 
helps us to travel in safety, since 
the signs give us ample warning of 
what lies ahead of us The illustra- 
tion shows the most important of 
them 

ROBIN, a small brownish bird 
resident m Britain, with red breast 
m both cock and hen It nests in 
holes and crevices The young have 
speckled breasts Each pair takes a 


definite area of garden or hedge- 
row during the breeding season and 
repulses intruder robins, but dur- 
ing the winter males and females 
guard separate territories 
ROBIN HOOD is the hero of 
many stones dating from the 14th 
century He is supposed to have 
lived m Sherwood Forest, Notting- 
hamshire His companions were 
Maid Manan, his wife, a jolly pnest, 
Fnar Tuck; Little John, who was 
very tall, Alan-a-Dale, and Will 
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Scarlet Some of his adventures are 
associated with the city of Notting- 
ham He is said to have lived in the 
reign of Richard I 
ROBOT. This is a Czech word 
meaning “work,” used by the Czech 
writer Karel Capek m his 
play RU R (Rossum’s Universal 
Robots), which dealt with mechan- 
ically constructed workers Today 
we apply the term “robot” to any 
device which does the work of the 
human mind one example is the 
automatic pilot for ships and 
aeroplanes 

ROCK, which now forms the 
earth’s crust, is composed of min eral 
particles welded together under 
heat or pressure Sandstone, 
instance, is made of sand 
' particles that have settled under 
water and become cemented to- 
gether through the action of lime 
ROCKET, a cylinder open at one 
end containing a quick-burning 
fuel which as it bums forces out a 
stream of hot gas at high speed from 
the open end of the case The 
internal pressure on the closed end 
of the case drives it forward 
Originally used for amusement, 
the rocket is now a war missile, a 
means of propelling vehicles, or 
of assisting aeroplanes to take off 
ROCK GARDEN, that part of 
the garden used for the growing of' 
those plants which, because their 
natural home is on mountain slopes, 
are called Alpines They are very 
hardy plants, managing to exist in 
mere handfuls of sod in the comers 
and cracks between rocky boulders 
RODENT, an order of mammals 
including all those whose incisor 
teeth go on growing throughout 
life, since they wear down with 
gnawing British rodents include 
the hare and rabbit, squirrel and 
dormouse, and the mouse and rat, 
while the guinea-pig, beaver and 
porcupine are familiar foreign types 
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From the wild guinea-pigs of 
South America many varieties with 
long or short hair have been bred 
as pets Beavers dam Canadian 
lakes by felling trees with their 
teeth, and skilfully build lodges of 
wood and mud for winter homes 
Several types of porcupine, some of 
which burrow, hve m Africa, India 
and Canada and tree -dwelling forms 
in tropical America They erect 
their long, sharp, brown and white 
quills for defence Rodents prefer 
to hide rather than to fight, flesh- 
eating animals prey upon many of 
/ 




Three f 01 eign rodents 

them, but most breed so freely 
that their numbers remain fairly 
constant. 

ROMAN BRITAIN. Although 
Julius Caesar visited Britain m 
55 and 54 b c , it was not until 
about a century later m ad 43 
that Rome began the conquest of 
the island Roman soldiers crossed 
from Gaul, and within three years 
had conquered it as far north as the 
Humber and as far west as the 
Severn 

Beyond the Severn, a brave 
British chief named Caradoc (or 
Caractacus) had made a camp from 
which he defied the Romans for 
another six years At last the 
Romans took the stronghold, and 
Caradoc was defeated in battle 

Nearly ten years after the defeat 
of Caradoc, a British queen, 
Boadicea, headed a revolt, and 
burned the Roman towns of Col- 
chester, Verulamium (St Albans) 


and London But she was defeated 
and poisoned heiself 

The Romans never held the north 
of Britain, inhabited by the fierce 
Piets, or ‘Tainted People ” When 
the Emperor Hadrian visited Britain 
in A D 120, he had a wall built 
from the Solway Firth to the Tyne, 
a distance of seventy miles, to keep 
back the Piets 

For nearly four hundred years 
the Romans ruled in Britain, giving 
the people law and peace They 
made fine roads and badges, and 
helped the people ” to grow better 
crops Then, in 410, the Roman 
soldiers wei e called back to defend 
Rome from the attacks of Goths 
Soon the barbarian Saxons and 
Angles came from over the sea to 
invade Britain and, m due course, 
formed England (Angle-land) See 
ANGLO-SAXONS 

ROMANCE. See romanticism 

ROMAN NUMERALS, the 
system of writing numbers by 
letters used by the ancient Romans, 
and sometimes in inscriptions and 
dates nowadays 

I is 1 II is 2 III is 3 Then we 
employ the symbol V (5) and write 
I to its left, which has the effect of 
subtracting one from the symbol 
V SoIVis4 Vis5 When I is 
written to the right of V it has 
the effect of adding 1 , therefore VI 
is 6, VII is 7 , VIII is 8 Then we 
use the symbol X ( 10), and the same 
applies IX is 9, X is 10, XI, XII, 
XIII are 11, 12 and 13 respectively 
XTV is 14 (ten plus five minus one), 
XV is 15, XIX is 19 (ten plus ten 
minus one), XXXIII is 33 and so on 

For higher numbers, we proceed 
m the same way L is 50, so XL is 
40; LX is 60, LXXXVIII is 88 
(50 plus thirty plus five plus three), 
C is 100, so XC is 90, CCCIX is 
309 

D represents 500, and M 1000, 
therefore MCMXLVIII is 1948 
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On clock and watch faces IIII u 
often written instead of IV 

ROMANS. See some 

ROMANTICISM in literature is 
the spirit and outlook which prefers 
things which are distant and diffi- 
cult to attain to those near and 
familiar, prefers the challenging un- 
known to that which is fully under- 
stood, prefers strong emotions and 
bold gestures to moderation and 
rational behaviour A romance is 
therefore a tale, say, of love or 
adventure, m which the events are 
more wonderful — more “exciting” 
— than those of everyday life 

ROMANTIC REVIVAL, a move- 
ment in the literature of most 
European countries towards die 
close of the 18th century Litera- 
ture became infused with emotion 
and passion, humour and pathos 
replaced wit, often satirical, and 
the critical, familiar common-sense 
attitude towards life, characteristic 
of wnters of the 18th century like 
pope and Dr. Johnson, was suc- 
ceeded by a sense of wonder at life’s 
many mysteries Among the best 
known English poets of the romantic 
spirit are Wordsworth, coleridge, 
KEATS, SHELLEY and BYRON 

ROMANTIC SCHOOL, a group 
of composers of the nineteenth cen- 
tury, whose musical thought was 
much influenced by life, literature, 
painting and nationalism, and whose 
descriptive compositions echo dra- 
matic scenes, characters, and emo- 
tions Foremost in this school are 
BRAHMS, BERLIOZ, CHOPIN, GRIEG, 
LISZT, MENDELSSOHN, SCHUMANN, 
TCHAIKOVSKY, WAGNER 

ROME, once the centre of a great 
empire, is said to have been 
founded m 753 b c This little 
settlement on the Tiber with its 
well-tram ed army conquered its 
neighbours and in due course the 
whole of Italy But in Africa, on the 
other side of the Mediterranean Sea, 


was the Phoenician city of Carthage, 
then the wealthiest city in the world 
Rome and Carthage became bitter 
rivals, and were at war with each 
other for over one hundred years 
These were the Punic Wars, from 
Pitmcut, the Roman name for 
Phoenician See Phoenicians 
During the Second Punic War, 
218-202 b c , the famous Cartha- 
ginian general, Hannibal, marched 
a great army through Spam and 
France and over the Alps into 
northern Italy, but hejiever reached 
Rome itself On his return to 
Carthage, he was defeated by the 
Roman general, Sapio, who had 
crossed to Africa to attack Carthage 
In the Third Punic War, 151-146 
B c , Carthage was completely 
destroyed 

One of the greatest Roman 
generals was Julius caesar, who 
conquered Gaul (France), and twice 
visited Britain (55 and 54 bc) 
Caesar was murdered in 44 b c , 
but later his nephew, Octavius 
Caesar, became the first Roman 
Emperor, with the title of Caesar 
Augustus Later emperors of Rome 
took the title of Caesar 

Rome became a great city with 
palaces, temples, baths, and open- 
air theatres, arches to celebrate 
famous generals, and circuses (am- 

C ’ theatres) m which trained men, 
wn as gladiators, fought each 
other with swords, tridents and nets 
— often killing each other “to make 
a Roman holiday ” They made 
sacrifices of animals to their gods, 
and had a Senate to pass laws They 
also used the horse-drawn chariot 
for travelling, racing and for 
fighting 

The Roman Empire, crossed by 
its splendid roads, attained its 
greatest size under Trajan, when 
it extended from the Atlantic to 
the Euphrates and from the Gram- 
pians to the Sahara In 395, 
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Scenes from life m Rome, greatest potoei of the Ancient World 


4US 




the Empire was divided between 
the sons of Theodosius, one ruling 
from Rome, the other from Con- 
stantinople From 410 onwards, 
Rome and its Empire were attacked 
by the Barbarians — Goths, Huns, 
Vandals, Franks and Saxons, and 
in 476 die Western Roman Empire 
came to an end Then the new 
nations began to grow up Roman 
Britain became England, Roman 
Gaul became France, and much 
later Spam, Germany and Italy 
took shape 

ROMULUS and REMUS, in 
classical mythology, are twin 
brothers who, cast away to die in 
the Tiber, were driven ashore and 
suckled by a she-wolf Later on 
they resolved to build a city near 
the Tiber, but m a quarrel Remus 
was slam Romulus was father and 
founder of rome 

RONTGEN, Wilhelm Konrad 
( 1845-1923), was a famous German 
physicist who discovered x-RAYS 
While professor of physics in the 
University of Wurzburg, he 
observed that crystals of barium 
platmo-cyamde glowed bnghdy 
when an electric discharge was 
passed through a nearby vacuum 
tube Further experiment proved to 
Rflntgen that this radiation had the 
power of passing through many 
materials which are opaque to 
ordinary light rays, and of affecting 
photographic plates as if they had 
been exposed to light, even though 
protected by wrappings of opaque 
black paper Since Rontgen was not 
at that time certain of the nature of 
the rays he called them X-rays 

ROOK. See crow 

ROOSEVELT, Franklin Delano 
(1882-1945), was a descendant 
of a Dutch family which went to 
America m 1649 He was a lawyer 
by profession, and a relative of 
President Theodore Roosevelt He 
himself became President of the 



Roosevelt, world statesman 


United States m 1933 during the 
great industrial crisis He was thrice 
re-elected, in 1937, 1941 and 1945, 
and he was the first President to be 
elected for a third or fourth 
term of office His famous policy for 
the U S A during the great indus- 
trial crisis was known as the “New 
Deal,” with its relief and develop- 
ment schemes for the farmers and 
the unemployed During the Second 
World War, he had several meetings 
with Mr Churchill, the British 
Premier, and, at one of these meet- 
ings on a ship in the Atlantic m 
194 1, the famous Atlantic charter 
was drawn up President Roosevelt 
died suddenly m 1945 He was one 
of the greatest Presidents of the 
USA and one of the greatest 
statesmen of the world 
ROOT In botany, the root is 
the underground part of a plant 
which develops from the radicle of 
the seedling A root always tends 
to grow downwards, towards mois- 
ture and away from light Lateral 
| branch roots grow out from it, and 
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behind their tips are numbers of 
minute root-hairs The roots anchor 
the plant firmly in the ground, and 
absorb water and the necessary 
mineral salts through the root-hairs 
See also GERMINATION 

In mathematics, finding a root 
is the opposite of finding a power 
4* = 16, hence VMf = 4 (the 
square root of 16 is 4) 3 s = 27, 
hence -^27 =3 (the cube root of 
27 is 3) 

To find the 
square root of 
a number, say 
170*3025, mark 
off the number 
in pairs of 
figures, starting 
at the decimal 
point in each 
direction 1,70, 30,25, and proceed 
as m the example Take the first 
period, 1 the highest square which 
will go into this is 1, so we put 1 in 


the answer and subtract 1* = 1 
from 1, leaving nothing. Bring down 
the next group of figures, 70 , double 
the figure in the answer, 2 X 1 =» 2, 
and put 2 as the next divisor. Now 
we have to find a figure which we 
can put after this 2 and Which when 
used as a multiplier for the new 
number now formed will divide 
into 70 The figure is obviously 3, 
for 3 X 23 = 69 Put 3 m the 
answer, and 69 will be subtracted 
from 70, leaving 1 Bring down the 
next pair of figures, 30, and double 
the figures in the answer as the next 
divisor 2 X 13 = 26 What num- 
ber put after 26 and multiplying the 
new number thus formed will 
divide into 130? Obviously none, 
so put 0 in the answer. Bring down 
the next pair of figures, 25, and 
double the figures m the answer as 
the next divisor 2 X 130 == 260 
What figure placed after 260 and 
multiplying the new number thus 
formed mil divide into 13025? 
5 will, so put 5 in the answer 
2605 X 5 = 13025 exactly There 
is now no remainder, so the square 
root is exactly 13 05 Notice the 
correct position of the decimal 
point in the answer it is immedi- 
ately over the decimal point in the 
number we are working on 
Algebiaic roots are written thus 
Va — square root of a, $a = 
cube root of a, and so on The 
square roots of minu s quantities 
cannot be found , V— T is an ttnreal 
number See also powers and 
INDICES, LOGARITHMS 

ROOT CROPS are vegetables 
grown for the use of their roots such 
as carrot, turnip, parsnip, beetroot 
ROSES grown m gardens are the 
cultivated descendants of the wild 
briar and other wild roses found in 
England, China and elsewhere 
Once planted, they will continue to 
bloom year after year November is 
the best month for planting. 
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The mo*t common method of 
propagation la by budding The 
duos of an established variety are 
joined to a stock, usually a wild rose 
type, to form a new plant 
Although there are many varie- 
ties of roses, three main classes may 
be mentioned here, they are (1) 
The bush rose, probably the most 
popular because of thepro fusion of 
flowers produced (2) The standard, 
which is generally about three feet 
in height and branches out at the 
top from a single stem (3) Rambler 
or climbing roses, which can be 
trained up the side of a wall or 
fence, or over a porch 
Regular pruning — in Maich or 
April for bushes and standards, and 
in August for ramblers — increases 
the size of the blooms 
ROSES, WARS OF THE, fought 
m England during the latter half 
of the 15th century when the nval 
houses of York and Lancaster 
struggled for supremacy The fol- 
lowers of HENRY VI (Lancastrians) 
chose a red rose as their badge, and 
the followers of the Duke of York 
(Yorkists) chose a white one One 
of the most powerful men in 
England at this time was the Earl 
of Warwick, called “the King- 
Maker ” At first he took the 
Yorkist side, and made the young 
Duke of York king as edward iv 
When Edward offended him, he 
drove him out of the kingdom, 
restored Henry VI to the throne, 
and for a time ruled in his name 
Then Edward returned Warwick 
was defeated and slam m the battle 
of Barnet, and Henry VI died soon 
afterwards (1471) The last Battle 
was fought at Bosworth, near 
Leicester (1485), when Richard ni, 
the last Yorkist king, was killed, 
and Henry Tudor, the Lancastrian 
leader, became lung as henry vn 
He married Elizabeth of York and 
united the two Houses 





Rots fought a°nhii1 malaria 


ROSS, Ronald, Sir (1857-1932), 
a British physician, devoted himself 
to research work in connexion with 
malaria which is very prevalent in 
hot countries, and discovered that 
the germs of this disease were 
spread by mosquitoes In 1899, he 
went on an expedition to West 
Africa, where malaria-carrying mos- 
quitoes were known to exiBt, to make 
a study of them 

Later he became director-in- 
chief of the Ross Institute and 
Hospital for Tropical Diseases 

ROSSETTI, Christina (1830- 
1894), was a poetess, religious poetry 
forming the bulk of her work 
Goblm Market and other Poems 
appeared in 1862, the title-poem 
remaining her best-known work 

ROSSETTI, Dante Gabriel 
(1828-1882), brother of Christina, 
was one of the Pre-Raphaelite group 
of artists See art Some of his 
poems were buried with his wife, 
but later disinterred and published 
He also made translations from the 
Italian, including the sonnets of 
dante His own lo\ e-sonnets were 
published as The House of Ltfe 
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ROTATION OF CROPS. In 
order to get the best out of a farm, 
garden or allotment, and to ensure 
a succession of vegetables through- 
out the year a cropping plan should 
be followed For vegetables the 
area is divided into three equal 
plots The vegetables are divided 
into groups according to the follow- 
ing table A — dwarf peas, dwarf 
beans, onions, shallots, broad beans, 
runner beans, B — parsnips, carrots, 
early potatoes, other potatoes, spin- 
ach beet, C — cabbages, savoys, 
Brussels sprouts, sprouting broc- 
coli, kale, swedes, globe beet 
The plots will then be sown 

Year 1st 2nd 3rd 

1st Plot A C B 

2nd Plot B A C 

3rd Plot C B A 

The fourth year, you start all over 
again See allotment gardening 
ROUNDERS, a ball game be- 
tween two feams, long popular m 
parks Of recent years fixed rules 
have been drawn up so that serious 
matches can be played There are 
two teams of nine, one batting, the 
other fielding The pitch has posts 
4 feet high The batting stick, 18 
inches long, is Sj inches round its 
thickest part The ball, 7\ inches 
round, weighs 2$ ounces The side 
wins which scores the most rounders 
in two innings The players bat m 
turn Each batsman is bowled one 
ball and unless an umpire calls “no- 
ball” he must run, whether he hits 
it or not He runs to the first post 
and on to whatever post he can 
reach before the bowler has the ball 
ready to bowl again If he does not 
reach the fourth post he waits 
touching the post he has reached, 
until the ball is bowled to the next 
batsman When he reaches the 
fourth post he scores one rounder 
if he hit the ball, if he did not hit 
the ball, he scores half a rounder 
On completing a rounder a batsman 


x Bowler s Umpire 
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Plan of the rounders pitch 

bats again when his turn comes 
A batsman is “out” if he hits a 
ball which is caught before it 
reaches the ground, if a fielder with 
ball in hand touches the post 
towards which a batsman is running 
or touches a batsman while he is 
running between posts or touches 
the batsman still m the batting 
square after he has attempted to 
hit the ball A batsman cannot be 
caught out from a no-ball which he 
has the choice of hitting or not A 
no-ball is one that has been jerked, 
bowled straight at the batsman, 
passes out of his reach (unless he 
steps out to hit it), passes him 
higher than his head or lower than 
his knee or on the wrong side, or 
has not been bowled under-arm 
If a bowler sends a batsman three 
no-balls, the batting side is awarded 
half a rounder If the batsman hits 
the ball behind the batting square 
he runs to the first post only, but 
can run on after the ball is thrown 
in again m front of the batting 
square, and scores half a rounder 
when he reaches the fourth post 
When only one batsman is left in, 
he has the choice of running for 
either of three good balls When 
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no further batsmen are waiting 
to go in, those still at posts can all 
be bounced out together by the ball 
being thrown into the batting 
square before any one of them has 
reached the fourth post 

ROUSSEAU, J ean J acques (1712- 
1778), was a Frendh author and 
social reformer Like Voltaire’s, his 
writings had a great influence on 
French thought m the years preced- 
ing the french revolution, especi- 
ally his Contrat Social, which set 
out a new form of society 

RUBBER m its natural state is 
the sap of certain trees which grow 
m subtropical regions The milky 
fluid (latex) from the tree is 
thickened with acid and then 
blended with other substances 
Other plants give a similar latex 
Carbon black, sulphur, chalk, etc 
added to rubber, give it toughness 
as well as elasticity 

RUMANIA is a country of 
south-east Europe which includes 
the plains of the lower Danube and 
the forested slopes of the Car- 
pathians The mam exports include 
gram from the plains and oil from 
the foothill region The chief towns 
are Bucharest, the capital, the oil 
town of Ploesti, and the port of 
Constantsa See the map of the 

BALKAN PENINSULA 

RUMANIAN STITCH may be 
used as a border or filling stitch 



Rumanian stitcli 

and is worked as shown m two 
stages The effect is of a long stitch 
tied down by a shorter slanting 
stitch in the mi ddle 
RUNNING STITCH is much 


used in plain sewing and as an out- 
line stitch for flower and leaf sprays 
in embroidery It is worked from 
right to left Begin with a back- 
stitch, then make «mall running 



Rimmng stitch and whipped form 

stitches, the stitches and spaces 
being equal (see 1) 

Whipped running is worked after 
the running is completed by whip- 
ping over each stitch without taking 
up any material (see 2) See 
al 80 HOLBEIN STITCH 

RUSH See reed 

RUSSIA See union of soviet 

SOCIALIST REPUBLICS 

RUTHERFORD, Ernest, Baron 
(1871-1937), New Zealand physi- 
cist, whose great work on the 
structure of the atom made possible 
the later developments through 
which atomic energy was released 
and made available! for mankind 
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SACCHARINE is a white 
powder very much sweeter than 
sugar, made from toluene, a coal 
tar by-product Mixed with material 
to make it bulkier, it is sold in tablet 
form as a substitute for sugar 

SACRAMENTS. After the holy 
spirit had come, the disciples of 
Jesus began to use the sacraments 
of Baptism and the Lord’s Supper 
Baptism was the outward sign used 
for admission to the early Church 
The Roman Catholic Church also 
considers as sacraments Penance (or 
Confession and Repentance), Con- 
firmation, Holy Orders, Marriage, 
and Extreme Unction (the anoint- 
ing of the dying with oil) 

SACRIFICE, really an offering 
to God The Israelites killed ani- 
mals and burnt them on the 
altar, and so offered them to 
Jehovah Sacrifices were offered by 
the followers of many early reli- 
gions By Christians, the word is 
applied to the death of Jesus, 
looked upon as an offering to God 
to take away the sin of the world 

SADDUCEES were a Jewish sect 
in the tune of Jesus who followed 
the law of moses closely but paid 
less attention to the later additions to 
it than did the pharisees They did 
not believe in the resurrection of 
the body, and were more friendly 
to the Roman power than were the 
Pharisees 

SAFETY GLASS. There are three 
lands of non-splmtenng glass One 
has a layer of transparent plastic 
in between two thin sheets of glass 
when this is broken the glass 
splinters remain fixed to the plastic 
core Another type has been heated 
and cooled so that it is much 
tougher then ordinary glass and, 
u hen broken, its fragments tend to 


be round A third type has a wire 
mesh embedded m it 

SAFETY VALVE, a device on a 
container holding a gas or liquid 
under pressure, which operates 
automatically when the pressure 
exerted by the gas or liquid exceeds 
a certain set limit, the valve 
allows the gas or liquid to escape 
until the pressure falls again below 
the set limit 

The illustration shows one 
example — a plug kept m position 



One form of safety valve 


by a weighted arm, which is pushed 
up when the steam inside the con- 
tamer becomes too great, some of 
the steam escapes, thereby decreas- 
ing the pressure, and the plug then 
falls bade into position again 
SAINT. In the New Testament 
this name is given to all sincere 
Christians It is used by the 
Christian Churches as a title of 
honour for certain outstanding 
figures of Christian history who 
have led specially holy lives. 

SAINT HELENA is the British 
island in the South Atlantic off 
Africa where Napoleon was exiled 
SALAMANDER See frog 
SAL AMMONIAC (ammonium 
chloride) is a tough white crystalline 
substance Dissolved in water, it is 
used m the Leclanchd cell See 
BATTERY 

SALT is the name of a chemical 
substance formed by the interaction 
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ot an acid and a bash in addition 
to common salt (sodium chloride), 
familiar examples are Epsom salts, 
saltpetre, washing soda, and blue 
vitriol. 

SALTPETRE The common salt- 
petre, potassium nitrate, is found 
m the earth, and is notable for its 
use in the manufacture of gun- 
powder It is a white crystalline 
substance, very soluble m water 
SALVADOR, small republic of 
Central America The capital is San 
Salvador Its principal export is 
coffee See map of central America 
SALVATION ARMY, a 
Christian society started in 1878 
by William Booth Its members 
wear a special uniform and are 
organized in ranks It works mostly 
among the very poor both in 
Britain and abroad, and undertakes 
many forms of social work 
SAL VOLATILE is a solution 
containing salts of ammonia, used 
as a restorative in cases of fainting 
and shock 

SAMPLER A sampler, strictly 
speaking, consists of embroidery 
stitches worked m a decorative way 
to form a design, and at the same 
time provide a handy reference 
for different types of stitches 
SAND is disintegrated rock, com- 
posed largely of silica It is used in 
the manufacture of glass 
SAND DUNES are low hills of 
sand found along many coasts and 
in some desert areas, where strong 
winds have aided the accumulation 
of dry sand particles The dunes 
move forward m the same direction 
as the prevailing winds unless the 
movement is checked by planting 
grasses and pine trees to bind the 
loose moving sand with their 
roots 

SAND-HOPPER See crusta- 
ceans 

SAP acts as transport agent m 
plants Inside the cell wall and 


living protoplasm of a plant cell 
is the cell sap, consisting of water 
with such substances as sugars dis- 
solved in it It passes from cell to 
cell, some cells being s pea ally 
shaped to conduct it speedily in 
the plant veins Water taken m by 
root-hairB is always rising, especially 
m spring Sap carries food and other 
necessities to all parts of the plant 
SARAWAK See east indies 
SARDINIA is a mountainous 
Italian island south of Corsica See 
the map of Italy 
SATIN STITCH To make this 
stitch, take the thread across the 
space to be covered, and return 



Satin stitch and padded variation 


beneath the material to a fresh 
starting point beside the first stitch 
(see 1) 

In padded satin stitch, fill in the 
space With RUNNING STITCH Or STEM 
stitch first, and then work satin 
stitch over that (see 2) 

SATURN (Greek Cronos) is, m 
classical mythology, the father 
of the gods His reign was known 
as the “golden age ” He was 
dethroned by his son jupiter 
SATYRS in classical myth- 
ology are spirits of the woods and 
fields The Greeks called them 
Satyrs, the Romans, fauns 
SAUDI ARABIA See Arabia 
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SAUL was the first king of Israel 
He fought continually against the 
Philistines and was able to unite the 
tribes of Israel, but towards the end 
of his life he became tyrannical, and 
was jealous of davto He was killed 
in battle against the Philistines 
SAVANNAH. Set pampas 
SAVONAROLA, Girolamo 
(1452-1498), was a Dominican 
friar of Italy A great and eloquent 
orator, he became a leading figure in 
the life of Florence, and its virtual 
ruler But he quarrelled with the 
Pope, and when he fell from public 
favour he was arrested and tried as 
a false prophet and met his death 
by burning at the stake 
SAXHORN, name of a set of 
instruments, somewhat like the 
cornet in general appearance, de- 
sign and operation for the higher- 
pitched ones, and like the tuba for 
the deeper instruments Saxhorns 
form part of brass and military 
bands See page 405 
SAXOPHONE See reed instru- 
ments 

SCALE. In mensuration a scale 
drawing is one reduced or enlarged 
m size from the real thing all 
measurements are reduced or en- 
larged in the same proportion 
Scales are described in two ways 
which mean the same eg (I) 1 
inch = 1 foot, etc , (2) or a' 
reduction of £ In this scale 3$ feet 
would be represented by 3| inches 
The illustration shows a scale of 
^ inch to 100 miles and will give 


» 0 100 200 100 
MILES 

Scale of half -inch to 100 miles 

lengths up to 400 miles In using 
the scale we start at the appropriate 
100 mile mark, and reckon to the 
left, so that the tens overlap into 
the end, divided section The 


an owed line therefore represents 
a length or distance of 230 miles 
In using a map scale we mark the 
distance we want to find on the 
edge of a sheet of paper, and place 
it against the scale 

Note 1 inch = 1 mile is the same 

1 inch 1 1 

88 UnUe — 5280 X 12 63360 ’ 

a 1 _ 1 inch 

T, 000, 000 — 1,000,000 inches 

= - l mc k — Qr j _i5 7 miles 

15 7 miles 

In music, the word “scale” is used 
to describe a ladder of notes with 



The two scales used m music 


steps of different sizes There are 
two scales, the major and the minor, 
in European music 

SCALLOPING is an edging for 
lingerie and embroidery The scal- 
lops should be small, padded, and 
worked with dainty close-packed 



stitches To mark the scallops, use 
a transfer or circular shape Pad 
each scallop with chain stitch, and 
then work each as shown with 
BLANKET STITCH 

SCANDINAVIA comprises the 
kingdoms of NORWAY, SWEDEN and 
DENMARK 

SCANSION. See prosody 

SCARLATTI, Domenico (1685- 
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Map of Scandinavia, Finland and Baltic Statu of the USSR 


1757), non of Alessandro Scarlatti, 
the opera composer, was a com- 
poser of harpsichord sonatas, re- 
garded as the foundation of modem 
ke\ board composition 
SCHERZO, literally "a joke," a 
humorous piece of music beeth- 
o\en was the first compo&er to 


substitute a scherzo for a minuet m 
a symphony See roRM is anisrc 
SCHOOLS The compulsory age 
for attendance at school is from 
5 to 15, but there are nursery schools 
and classes for children below that 
age Trom 5 to 11 children usually 
attend a prim-m school, and at the 
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age of 1 1 they go on to a secondary 
school either of the Grammar or 
Modem (Commercial or Technical) 
kind, whichever is best for their 
particular type of ability After 
leaving school, young people can 
continue their education at even- 
ing schools or in the evening classes 
held in technical and commercial 
institutes 

Richer parents sometimes prefer 
to send their children to private 
schools, either day schools or 
boarding schools — among the latter 
arc the famous Public Schools 

Advanced technical instruction 
is given at the various polytechnics 
and uistitutes, and at the Univer- 
sities men and women pursue 
advanced courses of study which 
can lead to the various professions 
and other responsible posts requir- 
ing a trained and well stored mind 

SCHUBERT, Franz Peter (1797- 
1828), was an Austrian composer 
with a supreme gift for lyrical 
music His songs and symphonies 
are very popular 

SCHUMANN, Robert ( 1810 - 
1856), was a German composer, a 
warm-hearted and eager champion 



Schubert, tong compose} 


of youth and music and the founder 
of a paper devoted to their cause 
His wife, Clara Wieck, did much as 
a pianist to introduce his works to 
a wide public and to keep his 
memory alive after his untimely 
death. 

SCORPION, an arthropod ani- 
mal related to spiders, found in 
deserts and other parts of hot 
countries Scorpions have three 

£ airs of legs and a pair of prncer- 
ke claws. The body is long and the 
curved tail bears a sting which m 
the big kinds may cause a serious 
wound 

SCOTLAND, the northern part 
of Great Britain, consists mainly of 
rugged mountains and moorlands, 
with a deeply indented coastline 
Its lake and mountain scenery is 
famous The climate is bleak in the 
north and east, and the Highlands 
aie wild and sparsely peopled by 
crofters Apart from the craft of 
tweed-weaving, industry is con- 
centrated across the central nit 
valley Lowlands Coal-munng is 
earned on in the west and near the 
east coast; and engineering, includ- 
ing great shipbuilding works, around 
Glasgow, the second largest city in 
Bntain Dundee is the centre of 
the jute industry The chief ports 
are Glasgow in the west, Dundee, 
Leith and the fishing port of 
Aberdeen in the east Edinburgh, 
the beautiful capital, is a famous 
centre of art and learning See also 
BRITISH ISLES 

History In olden times the 
part of Bntain we call Scotland was 
occupied by two races Britons lived 
m the south, in Strathclyde, which 
then included Cumberland In the 
north and m the south-west were 
fierce “painted people,” the Piets 
Then the Scots came from Ii eland, 
settled in Argyllshire, and in time 
gave their name to the whole 
country Angles occupied Lothian 
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in the south-east and Danes seized 
the northern and ■western islands 
and the extreme north-west of the 
mainland See Anglo-Saxons and 

BRITONS (ANCIENT) 

During the 9th century the Piets 
and Scots were united under one 
king, and nearly 200 years later, 


m 1018, they took Lothian In 
the same year Strathclyde was 
added to Scotland, but later 
Cumberland was separated and 
became part of England In the 
18th century Alexander III wrested 
the Western Isles from Norway 
Between 1J24 and 1288 Scotland 
had but five kings, 
andjnade progress 
But on the death of 
Alexander III in 
1288 there was no 
male heir to the 
crown of Scotland 
— only a three- 
year-old girl, 
Margaret, daughter 
of the King of 
Norway, and 
granddaughter of 
Alexander A ship 
was sent to bring 
the child and her 
nurses to Scotland, 
but Margaret be- 
came so ill with sea- 
sickness that she 
was landed at the 
Orkneys where she 
died 

There were now 
thirteen claimants 
to the Scottish 
crown (Edward I of 
Englan d was asked 
to select one He 
chose John Bahol, 
probably hoping to 
force him to ack- 
nowledge the over- 
lordship over Scot- 
land which English 
kings had long 
claimed Soon war 
broke out Edward 
i married into 
Scotland, crushed 
Bahol, and brought 
away the Scottish 
coronation stone, 



Map of Scotland, the individual counties are as 
follows (1) Caithness, (2) Sutherland, (3) Ross and 
Cromarty, (f) Naxm, (5) Moray, (ff) Banff, (7) 
Aberdeen, (8) Inverness, (3) Argyll, (10) Perth, 
(11) Forfar, (12) Kmcardsne, (13) Dumbarton, 
(If) Stirling, (IS) Lanark, (iff) Clackmannan, 
(IT) Kinross, (Iff) Fife, (19) West Lothian, (20) 
Midlothian, (21) East Lothian, (22) Berwick, 
(23) Renfrew, (24) Bute, (2S) Peebles, (26) Selkirk, 
(27) Roxburgh, (28) Ayr, (29) Dumfnes, (30) 
Kirkcudbright, (31) Wigtown, the Orkney Islands , 
and farther north (not shown) the Shetland Islands 
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which he placed in Westminster 
Abbey 

But his -rule was unpopular 
the Scottish champion, William 
Wallace, led his countrymen 
against the English and when 
Wallace was betrayed and killed, 
Robert bruce seized the Scottish 
crown After a long struggle he 
defeated the English m 1314 at 
Bannockburn Scotland had re- 
gained its independence Then, in 
1603, on the death of Queen 
Elizabeth, her cousin, James VI of 
Scotland (son of Mary Stuart), be- 
came long also of England (see 
jAttes i) and so at last “Great 
Britain” was one kingdom In 1707 
the Parliaments of the two countries 
were united, the united Parliament 
meeting at Westminster 

But although Scotland was incor- 
porated in the United Kingdom in 
1707, it still retains many of its 
own legal customs, and has a 
separate department in the British 
Government It also retains its own 
national costume and dances 


SCOTT, Walter, Sir (1771-1832) 
Always an enthusiast for antiquities, 
Scott's first publication was the 
Border Mmstrelsy, his collection of 
ballads In 1805 was published his 
first romantic narrative poem, The 
Lay of the Last Minstrel Manrnon 
appeared in 1808, followed by The 
Lady of the Lake in 1810 In 1813 



Scott, poet and novelist 
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he was offered the Poet Laureate- 
slup, but refused and, his popularity 
waning, he turned to the novel as a 
further means of expressing his 
interest in the past, writing anony- 
mously the senes soon to be famous 
as the "Waverley Novels ” Between 
1814 and 1819 appeared Guy 
Mannermg , Old Mortality, Rob Roy, 
The Heart of Midlothian and The 
Legend of Montrose These contain 
some of his best pictures of the 
Highlands and Highlanders which 
so delighted his southern readers 
Later came Ivanhoe, Quenttn Dui- 
toard and The Talisman , set in the 
Middle Ages Kenilworth deals with 
the reign of Queen Elizabeth 



Baden-Potoell, the first Scout 


SCOUTING for boys was ongin- 
ated by Lord Baden-Powell, who 
wrote his first book on the subject 
in 1908 The idea caught on, and 
m time was expanded to include 
GIRL guides, Wolf Cubs, Sea 
Scouts, Rovers, and Brownies 
From Britain the movement spread 
to the dominions and then to 
foreign countries 
The Scout movement aims at 
making boys and girls honourable, 
disciplined and self-reliant 


R ATHOL LEADERS 
HAT RADGE 
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SBVKE STARS 

SCOUT RADGE ON 
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KINGS SCOUT RADGE 
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Scouts can pass many tests 

There are three degrees of 
efficiency — Tenderfoot, Second 
Class, and First Class — and there 
are various badges for proficiency 


HAT RADGE 

RAyOL EMRLEM 

CpUNTY RADGE 

RANT NAME TARE 

TACT. SHOULDER 
KNOT 

SERVICE STAR 

"Vv. 
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patrol leaders 
lanyard and, 
whbtu 




> «\» «* 


Girl Guide’s timform 


51 1 



A scout troop xs organized m 
patrols, each with its own leader 
Its evening meetings in winter are 
spent in games, and in such ! 
activities as knotting, splicing, first- 
aid, practice in obsei vation, and 
inter-patrol competitions Some- 
times the scouts stage a play or 
concert At the weekends in summer 
such outdoor activities as nature 
study, tracking and camping are 
practised It is customary to hold a 
big camp, or Jamboree, every four 
yeans (m a different country each 
time), where scouts from all ovei j 
the world gather together undci 
canvas 

Scouts and Girl Guides have a 
great reputation, and are move- 
ments to which boys and girls may 
be proud to belong 

SCULPTURE is the art of carv- 
ing from stone, wood, ivory, etc , or > 
casting from metal, representations 
of human beings, animals and ob- 
jects in the natural world 

The early Greeks about 700 B c 
no doubt learned their sculpture 
art from the Egyptians They soon 
developed a set of rules of propor- 
tion and form, based upon an ideal 
human form inspired by the ath- 
letic men who took part m the 
Olympic Games and by their female 
counterparts The “Discus Throw- 
er” of Myron is one example of such 
idealized conceptions of boddy 
strength and beauty 

Greek sculpture reached its high- 
est form m the age of Pericles and 
after, in the 4th and 5th centimes 
b c , with such great sculptors as 
Praxiteles, Scopas, Polyclitus, 
Lysippus, and Phidias, who sculp- 
tured the beautiful statue of Pallas 
Athene m the Parthenon Temple 
at Athens 

Roman sculpture is directly de- 
scended from the Greek, m fact a 
great deal of it is simply recon- 
structed from Greek fragments 



Sculptiucd Discus Th> ozbei 


Later the Romans departed from 
the rules of form and proportion 
laid down by the Greeks, and their 
sculpture became more pictorial 

A revival of great sculpture came 
m the 13th and 14th centimes 
through the opportunities afforded 
by Gothic architecture to re- 
present Christian subjects in stone 
for church decoration Here we can 
see a return to fine form m keeping 
with the magnificent architecture it 
decorated 

Then followed the renaissance m 
Italy in the 15th and 16th centimes 
with such great names as Donatello, 
Michelangelo and Verrocchio, who 
had learnt from the Greeks While 
keepmg to classical proportions, they 
made their sculpture more human 

This great revival, however, was 
followed by a dedine Interest 
shifted from fine form to a display 
of clever modelling of violent move- 
ment and detail, depicting emotion 
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and dramatic action. This was all 
part of the baroque spirit which 
spread through Europe during the 
17th century 

Although he did not belong to 
the Baroque period, Rodin (1840- 
1917), the French sculptor, was a 
lover of the naturalistic, and used 
, it to express realistically the char- 
acter of his subjects. Sculpture was 
dominated by Rodin’s style til the 
1920s, when it once more departed 
from the pictorial and returned to 
an art based on idealized form 
Frank Dobson, Eric Gill and the 
Serbian Mestnmc are typical of 
modem sculptors who went back to 
the great qualities of sculpture 
based on harmony of form Epstein 
is perhaps the greatest sculptor of 
modem times In some of his work, 
he has gone back to early primitive 
sculpture for simplicity, balance 
and strength. 

SCYLLA. See charybdis 
SEA-ANEMONE, an animal re- 
lated to the JELLYFISH and CORAL 
When the tide is out, anemones 
look like blobs of jelly, but when 
seen under water in pools, the 




Members of the seal family 


bnlhant colours and the crown of 
tentacles surrounding the mouth are 
visible Sea-anemones eat shellfish 
and small unwary fish or shrimps 
SEAGULL, a white bird with 
or black markings on the back 
wings, and webbed feet Com- 
mon British species are the greater 
black-backed gull, hemng gull, 
common gull, and blade-headed 
gull which tB often seen by the 
Thames in London Most gulls 
nest on sea cliffs, but some winter 
inland 


SEAL, the marine group of the 
FLESH-EATmO MAMMALS Seals’ 
limbs have, in the course of long 
ages, been converted into paddles 
for swimming They come ashore 
to breed in large herds, the "rook- 
eries " Seals have their hind legs 
united with the tail, but sea-lions 
can turn their hind flippers for- 
wards for movement on land Seal- 
skin fur comes from fur-seals Grey 
seals and common seals live off the 


am — k 
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west coast of Britain Walruses live 
in the Arctic, using their huge tusks 
to get shellfish from the sea bottom 
for food 

SEA-LION. See seal 

SEAM. The type of seam to be 
made on a garment will depend on 
its purpose and on the kind of 
material used Fme fabrics require 
dainty seams Easily frayed materials 
will necessarily have deeper turn- 
ings All seams must be strong 
enough for their purpose, he flat, 
and show no puckering 

The French seam is used on lin- 
gerie, blouses, dresses, and child- 
ren’s wear made of thin materials 



Making a Ficnch team 

Place the wrong sides of the material 
together, run about \ mch from the 
edge if this is likely to fray, or l 
mch, if not Trim the excess 
material Turn to the wrong side 
and tack, making sure that all the 
raw edges are enclosed, then run, 
and remove the tacking The seam 
when finished should be quite flat 
The open seam is used on outer 
garments and thick materials, silks 
and fine woollens Place the nght 
sides of the material together and, 
allowing for turnings, machine (see 



Making an open seam 


1) Press this seam open flat, then 
neaten the raw edges with over- 
casting or pinking (see 2) To over- 
cast, start with back stitches, bring 
the needle through the front, take 
the thread over to the back and 



Making a tun and fell seam 
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t 

repeat The needle should be held 
at right-angles to the material 
Finish each raw edge separately 
, Pinking is done by cutting adjoin- 
ing triangular sections out of the 
raw edge all along the seam This 
is suitable only for non-fraying 
material 

The run and fell team is a strong 
fiat seam suitable for use on under- 
wear Place the two edges of the 
material together with right sides 
facing, so that the back edge is 
£ men above the front edge Tack, 
then run or machine Turn down 
the back edge over the front and 
form the hem Tack (see 1) Now 
pull out the back piece of material, 
and fold forward the seam just 
made Tack it down, then hem or 
machine all the way along (see 2) 
When complete, the seam must be 
quite fiat 

SEA-SERPENT. Stones of the 
sea-serpent, an enormous marine 
reptile, have been told through- 
out history, but no real proof of its 
existence has yet been given 
SEASONS OF THE CHURCH. 
These are — Advent the coming of 
Christ, Christmas' the birth of 
Christ, Epiphany Christ mani- 
fested to the Mam; Ash Wednes- 
day first day of Lent and a day 
of special public sorrow for sin, 
Lent, the temptation of Jesus in the 
wilderness and fasting, Palm Sun- 
day the entry of Christ into 
Jerusalem, Maundy Thursday, the 
Last Supper, Good Friday the trial 
and Crucifixion , Easter Day the 
Resurrection, Ascension Day the 
Ascension into Heaven , Whit Sun- 
day. the coming of the Holy Spirit , 
Tnmty Sunday the Trinity 
SECANT. See circle 
SECOND WORLD WAR. 
See WORLD WAR (second) 

SECT OR See circle 
SEED. When an ovule within a 
flower ovary has been fertilized b> 


a pollen grain, it develops into a 
seed (see flower and fruit) from 
which a new plant can be grown 
Food for growth is passed from the 
parent plant to the seed through the 
seed-stalk 

When the seed is free of file 
parent plant and is in contact 
with the earth, within the seed-coal 
or testa the embryo develops its tiny 
shoot and root, the plumule and 
radicle, and one or two cotyledon* 


TESTA 


I POSITION 
OF YOUNG 
ROOT WITHIN 



SCAR Of 
ATTACHMENT 
OVARY 



I COTYLEDONS SEPARATED TO 
SHOW YOUNG SHOOT A. AND 
YOUNG ROOT B BETWEEN THEM 

Seed outside and inside 


or seed-leaves These may store 
food, in which case the seed will be 
large as m the pea or horse chestnut 

Food may alter- endosperm 

nativelybe (poodctorej 

stored m a part 
called the endo- 
sperm, as in 
cereals Here 
the embryo, con- 
taining valuable 
vitamins, is 
often called the 
germ (e g m 
wheat) Every Cereal seed 
seed carries certain of the charac- 
teristics of its parent plant Sec 

GERMINATION 



Some seeds inside the fruit 
may be wind-spread as the fruit 
sways, e g from poppy heads 
Some fruits have wings or plumes 
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which catch the wind, as in maple 
and dandelion, or they scatter 
winged or plumed seeds, as do the 
pine and willow-herb The walla 
of the fruit may grow juicy, so that 
birds and other animals eat plums, 
cherries, gooseberries, etc , and 
scatter tie seeds Or the fruits may 
grow prickles and catch on to 
passing animals, as do those of 
burdock and * goosegrass In hot 
sun gone and lupin pods burst and 
twi st su ddenly, spreading seeds 
SEEDLING, a baby plant, as 
such, seedlings require care in order 
that their later life may be a 
healthy one When big enough to 
be handled, they should be pricked 
out or transplanted into prepared 
beds to give them greater room for 
growth and to prevent overcrowd- 
ing Be careful to lift them from 
well beneath the roots so that the 
soil around the young roots is not 
disturbed more than is necessary 
They should be dropped into a hole 
made by a dibber or small, pointed 
stick, and this should then be re- 
inserted at the side and pressed over 
towards the seedling so that the 
soil is forced into contact with the 
roots Soil should be pressed with 
the fingers firmly around the base 
of the plants See germination 

i 

DRUM MOVES 
ON SPIRAL SCREW 


SEED-SOWING. The most com- 
mon method of plant propagation 
is by the sowing of seed 

Generally in sowing seeds the 
smaller the seeds the less will be 
the quantity of sod needed to cover 
them Very tiny seeds can be 
scattered and merely raked over 
after sowing Slightly larger seeds 
should be sown m dnlls which are 
made by stretching a line along the 
ground and then drawing the point 
of a draw hoe along the line Dnlls 
should be from J mch to 1 inch 
deep When the seeds are sown they 
can be covered by lightly pulling 
the soil over them with a hoe or 
rake See garden tools 
SEGMENT See circle 
SEISMOGRAPH, an apparatus 
to detect earth tremors It consists 
essentially of a pen earned on a 
heavy pendulum or weight which 
is delicately balanced The pen 


DELICATELY 
BALANCED 
WEIGHT 
SUPPORTS 
PEN ARM 



Seismograph for registering earthquake shsyt try's days 
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point is touching paper rolled 
around a cylinder, the cylinder is 
made to revolve continuously and 
very slowly, and any unusual s hakin g 
of the earth affects the delicately 
balanced pen and is registered on 
the paper See earthquake 
SELENIUM is a metallic ele- 
ment whose most useful property 
is that it becomes a conductor of 
eleqtncity when light falls on it 
It is used m certain types of 
PHOTO-ELECTRIC CELL 
SENATE is the name given to 
the Upper House in countries 
which have no peerage to form 
such a house m the Legislature, as 
in the U S A and some Dominions 
These Senates are elected 
SENSES, the organs with which 
a person or animal becomes aware 
of the outside world Each sense 
organ is receptive to a particular 
kmd of stimulus, and sends mess- 
ages to the brain by means of 
nerves The eye is the organ of 
sight, the ear of hearing and 
balance, the skin surface of touch, 
the tongue of taste, and part of the 
nose of smell The relative import- 
ance of senses varies , human beings 
depend chiefly on sight and very 
little on smell, on which dogs 
largely rely Some animals have 
sense organs placed differently from 
ours, eg insects smell with their 
antennae, while grasshoppers have 
their ears m their hind-legs. 

Touch is most acute at the 
finger-tips, Ups and tongue It is 
felt when hairs are moved (especi- 
Hy animals’ whiskers), since touch 
mis are present at hair bases 
\ minute touch organ, and the 
\ nerve-endings in the skin 
\i heat, cold and pain, join 
11 section^ passing to the brain 
through PLUM te are closely linked. 




sides to salt and sour, and at the 
back to bitter The parts of the 
nose sensitive to smells are two 
square-inch areas of skin high up in 
the nasal passages Scented par- 
ticles reach these as air is breathed 
m, or from food in the mouth 
See al so ea r, eve, nervous system 
SENTENCE. See grammar and 

SYNTAX 

SERENADE, at first the evening 
song aung by a lover outside the 
window of his beloved one, it now 
often means a piece of instrumental 
music in song form 
SERIES. A mathematical senes 
is a sequence of numbers or terms, 
m which each term m the senes is 
denved from those preceding by 
some rule or law In the senes of 
natural numbers. 0, 1, 2, 3, 4, 5, 6, 
etc , each number is denved from 
the previous number by adding 1 to 
it The senes can be continued 
backwards by subtracting r one 
4, 3, 2, 1, 0, — 1, —2, —3, etc The 
senes of even numbers is formed by 
continually adding or subtracting 2 
2, 4, 6, 8, etc or 6, 4, 2, 0, —2, —4, 
etc A senes formed by continu- 
ally adding or subtracting the same 
quantity is called an arithmetical 
progression The quantity added or 
subtracted is called the common 
difference (when we subtract, the 
common difference is negative, 
minus), Here are some examples 
(Common difference 3). 7, 10, 13, 
16, 19, 22, etc 

(Common difference 2£) 4, 6J, 
10J, 13, 15J, etc 
(Common difference — 5) 16,11, 
6, 1, —4, —9, —14, etc 
(1st term a, common difference 
d) a, a -f d, a + 2d, a + 2d, fete 
The number of s is always one less 
than the number of terms, so the 
nth term is a -f- (n — 1) d 
A geometncalprogression is formed 
by multiplying each term of a 
senes by a number (the common 
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ratio) to form the next term Here 
are some examples 
(First term 2, common ratio 3) 
2, 2 x 3, 2 X 3*, etc , or 2, 6, 18, 
54, etc 

(First term 3, common ratio 
-2) 3, 3 X (-2), 3 X (—2)*, 
etc , or 3, —6, 12, — 24, etc 
(First term a, common ratio r) 
a, ar, or ■*, or®, etc The number of 
r’s is one less than the number of 
the terms, so the nth term is ar” - 1 
(First term a, common ratio — r) 
a, —ar, at*, —at*, at *, etc 
The terms are alternately + and 

— The nth term is a (— r) “ — x . 
This term is + if n — 1 is even, and 

— if n — 1 is odd 

To find the common ratio we 
have only to divide any term by the 
previous term Thus for 7, 28, 112, 


448,' etc., the common ratio will be 
28 112 448 . . 

-° r -28 or fl 2 ' etC - = 4 

We can form mathematical senes 
m many ways Here are some 
examples where the method of 
forming any term from the previous 
term is obvious — more terms can 
readily be added when the method 
is found 

(a) 2, 6, 12, 20, 30, 42, etc 

This may be seen to be 1 X 2, 

2 x 3, 3 X 4, etc, or we may see 
itas0 + 2=2 f 2 + 4«6, 
6 + 6 = 12, 12 + 8 = 20, etc with 
the difference increasing by 2 each 
time 

(b) 0, 1, 4, 9, 16, 25, 36, 49, etc , 
i e 0*, 1*, 2*, 3*, 4*, 5*. 6», 7\ etc 

..11111111. 

( c ) T ? 3* 4’ 5’ 6* 7* 8’ 9X0 




SEVEN WONDERS OF THE 
ANCIENT WORLD, the ^buildings 
and monuments most popular with 
travellers and story-tellers in the 
ancient world They are all 
shown in the illustration on p 519 
They have all crumbled and dis- 
appeared with the exception of the 
sp hinx and pyramids of Egypt 
SEX differences are the attributes 
which distinguish male from female 
living things, especially those con- 
cerned With FERTILIZATION — the 
creation of new life 
SEXTANT. To find the latitude 
of a ship at sea it is necessary to be 
able to measure the exact angular 
height of the sun above the horizon 
at a known time of the day the 
instrument used for this is the 
sextant The telescope is pointed 
directly at the horizon, and the 
mirror on the movable arm is 
revolved until it reflects the sun’s 
light on to the half mirror, from 
much the rays also pass into the 
telescope The scale at the end of 
the arm gives a reading from which 
the angle of the elevation or height 
of the sun can be ascertained 
SEYCHELLES. See 

MAURITIUS *“ 

SHAFTESBURY, Earl 
of 11801—1885) Anthony 
Ashley Cooper, the 7th 
Earl of Shaftesbury, de- 
voted his life to helpmg 
the poor and weak, especi- 
ally the children 
The early years of the 
19th century were an un- 
happy time for poor chil- 
dren Little climbing-boys 
were sent up the twisting 
chimneys to sweep down 
the soot with brushes, 
bruising and scraping their 
joints, and sometimes get- 
ting suffocated In nulls, 
small boys and girls 
crouched under machines, 


piecing broken threads In coal 
mines, boys and girls dragged tubs 
of coal dong dark underground 
passages, then there were the waifs 
m big aties, homeless and friend- 
less, living by begging, and sleep- 
ing in archways AM these children 
found a friend in the good Earl 

By his work in Parliament, he 
managed to get shorter hours for 
children in some industries, and 
the abolition of child labour in 
others 

SHAKESPEARE, William 
(1564-1816), was bom at Stratford- 
on-Avon, the son of John Shake- 
speare and Mary Arden His family 
was of some importance m Strat- 
ford, his father being a prosperous 
merchant Little is known for 
certain about his life beyond that he 
married Anne Hathaway in 1582, 
and that they had three children — 
Susannah, and the twins, Hamnet 
and Judith 

As a boy he no doubt saw the 
plays put on by the troupes of 
wandering actors who visited Strat- 
ford These must have fired his 
imagination, for, by 1592, we learn 



Chimney boy of Shaftesbury 1 s days 



Shakespeare wrote hts plays for a stage very different from that of today 
the audience surrounded it on three sides , and it had no scenery 
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that he had gone to London and 
was earning a living in the theatre 
By 1594 he was a member of the 
Lord Chamberlain’s company of 
actors, the best in London, where 
his mam work was to write plays 
for the players to put on 
The theatre m England at this 
time was like a new invention Those 
who made up the plays usually 
turned to history or to earlier litera- 
ture for stones to make mto stage 
dramas Shakespeare was very 
good at this Like most of the others 
he found his plots m old stones, but 
m using them he improved them 
out of all recognition He wrote 
quickly, turning out about a couple 
of new plays a year and revising 
others, and they made him famous 
and wealthy 

In 1597 he bought a fine house 
in Stratford to which he meant to 
retire, and he did so in 1610 
Shakespeare’s plays are very 
different from those of the modem 
stage Like Christopher marlowe 
he wrote most of his work in blank 
verse (see poetry) This meant that 
conversation in his plays could not 
be entirely natural, but this dis- 
advantage is counterbalanced by 
the power of poetry to express 
moments full of drama and passion 
What is more, Shakespeare was 
writing for a stage that was simply a 
large platform jutting from the end 
wall towards the centre of the audi- 
ence (see drama and the theatre) 
On such a stage scenery could not 
be used The characters themselves 
had to conjure up the scene And, 
poetry can do this better than prose 
“This castle hath a pleasant seat 
the air 

Nimbly and sweetly recom- 
mends itself 

Unto our gentle senses ” 

It is impossible to explain m a 
few words why Shakespeare is out- 
standing in English literature, but 


here are a few indications of the 
wide scope of his genius 

( 1) He is first a poet You can take 
innumerable passages from the 
mouths of his characters and reate 
them as magnificent poetry 

(2) He is a writer of comedies of 
which many count Twelfth Night as 
being the most broadly humorous, 
and As You Lake It the most 
poetic and imaginative, of all 
English comedies A Midsummer 
Night’s Dream is a delightful 
combination of robust humour and 
fairy tale 

(3) He is a writer of historical 
plays such as Richard II and 
Henry V These, though not very 
accurate as history, helped his 
countrymen to understand the 
spirit of their own past The) 
dramatize bygone forces and per- 
sonalities ana helped to shape the 
spint m which his countrymen 
faced their future 

(4) He is a writer of tragedies In 
them, Shakespeare’s poetry carries 
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“ Romeo and Juliet" pet fanned befme a modem audience 


a load of human emotion, which 
gives us much to reflect upon He 
shows us the intensities erf young 
lovers’ joys and griefs m Romeo and 
Juliet , the dilemma of a Hamlet, the 
ruthless ambition of a Lady Macbeth, 
the broken heart of old King Lear, 
the passion and intrigue of Antony 
and Cleopatra 

(5) He is astonishingly diverse 
both in the range of his subjects and 
in the range of the people he 
creates Think of the Shakespeare 
plays you have read or seen 
Remember the trappings, the 
swords, the battlements and the 
battles, the ships and shipwrecks, 
the camps and halls, the gaily 
dressed lords and ladies, the grim 
warriors, the girls disguised as boys, 
the distant journeys, the desert 
island, the witches and their brew, 
the murderers and their murdered 
men, the spectres and the skulls, 
the spirits of the air — what a 
wonderfully romantic mixture it all 
is, and how great a writer he would 


be, even if there were only this sur- 
face diversity But there is depth as 
well, and this you may explore and 
recognize as you grow older 

SHANTY, a sailors’ song of the 
old sailing-ship days The shanty 
man sang the verses, the crew joined 
m the choruses and the rhythm of 
the song helped to get the necessary 
taming for a special effort, like 
hauling a rope or pushing a capstan 
Although no longer sung by ships’ 
crews, shanties are often heard 
sung in concerts or on the wireless, 
some are sad, while others are very 

jolly 

SHARE. Shares are simply in- 
vestments made by individuals in 
the capital of a company, by which 
each owns a share or portion of the 
company If a company has a capital 
of £1,000 divided into £1 shares, 
then the person who owns a £1 
share is the owner of a rSooth part 
of the company Shares can be 
bought and sold in a special market, 
the stock exchange, through 
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special agents known as stock 
brokers 'file nommal value of £1 
share would be £l, but if the com- 
pany made large profits, then the 
market value of the shares would 
rise, for shareholders would receive 
a larger dividend on their shares 
If the company made a loss then 
the market value would fall When 
shares or stocks are bought and sold 
on the Stock Exchange, they are 
bought and sold at their market 
value These prices are quoted in 
the Press. 

Stocks are similar to shares if a 
company has, say, £1,000 capital 
divided into £100 stock, then the 
holder of £100 stock will own a 
kth of the company Like shares, 
stocks are bought and sold on the 
, btock Exchange, and their market 
value will vary with the success or 
failure of the company’s trading 
activities 

SHARK, and the allied dogfish 
and ray, are marine fish with a skele- 
ton of cartilage (gristle) and not 
bone, and fleshy fins Very many 



Scene from " Antony and Cleopatra " 


kinds are known, from the three- 
or four-foot spotted dogfish and 
rough-hound which damage her- 
ring m fishing nets off the coasts, 
to the ferocious tiger shark and the 
more harmless basking shark and 
whale shark of tropical seas These 
grow up to fifty feet long Rays 
and skate are flattened, adapted to 
live on the sea bottom Some have 
a poisonous spme on the long tail 
Giant rays, which can measure 
twenty-two feet across, swim m 
surface waters in the tropics 

SHAW, • George Bernard (bom 
1856), came to London from Dublin 
m 1876, and as a member of the 
Fabian Society wrote political pam- 
phlets, later he worked as a 
journalist, music and dramatic 
cntic His first play was Widowers’ 
Houses Plays, Pleasant and Un- 
pleasant included The Philanderer, 
Arms and the Man, and Candida 

There followed Three Pirns for 
Puritans including Caesar and Cleo- 
patra, and Man and Superman 
which expounds his philosophy of 
the Life Force, an idea elaborated in 
Heartbreak House and Back to 
Methuselah A particularly effective 
and popular work is Samt Joan on 
Joan of Arc Plays on political 
themes include The Apple Cart 
and Geneva 

His non-dramatic works include 
the important Prefaces to the plays 
and The Intelligent Woman's Guide 
to Socialism and Capitalism 

Shaw is a moralist with ready 
opinions as to right and wrong in 
many spheres A serious Irish social 
revolutionary, and the most mmble- 
witted of thinker s, he is a believer 
m the power of thought, and has 
held it worth while to make his 
plays the vehicles of his ideas His 
ideas have dramatic power because 
they are opposed to many still- 
prevailing values And because he 
is a bom dramatist, his success has 
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relief of The destitute, 
wrote shortly after- 
wards the Revolt of 
Islam, an expression of 
his revolutionary ard- 
our About this time, 
too, his wife, with 
whom he had quar- 
relled, died in unfor- 
tunate circumstances 
This brought him 
much public criticism 
and disapproval He 
mained again, and left 
England for Italy. 

Yet Shelley was no 
villain He was an 
idealist at odds with 
existing conventions 
and ready to act in 
accordance with his 
principles "Prome- 
theus Unbound," 
written at Rome in 
1819, is the noblest 
expression of Shelley’s 
creed, a poem in which 
he takes the legend of 
Prometheus and Jupi- 
Bemend Shaw, socialist and d) amatist ter, and treats it as a 

symbol of the oppres- 

been great He is perhaps the only sion of man and his release into a 
dramatist in Engksh whose char- world made perfect by his triumph 
acters hold us at least as much by over his oppressors 
what they think and say as by what In Pisa, he wrote the '‘Ode to the 
they are and do West Wind,” "To a Skylark” and 

SHEEP. See domestic animals. "The Cloud ” Keats’s death occa- 
* SHELLAC is a hard ream pro- sioned “Adonais," an elegy 

duced on the bark of trees by an In 1821 his Difence of Poetry, a 
insect It dissolves in alcohol and prose work, sets forth his view of 
is used for varnishes and electrical the poet as a prophet among men 
insulation Shelley, like Keats and Byron, had 

SHELLEY, Percy Bysshe (1792— an untimely death His sailing boat 

1822), was the poet son of an capsized m a sudden squall. His 

aristocratic and conventional family, body was cremated on the shore and 

In 1816 appeared "Alastor,” the the ashes buried in the cemetery in 

first work to show his qualities as a Rome next to Keats His notable 

poet Among the working-class of poems include “Hymn to Intellec- 

those days unemployment and acute tual Beauty," "MontBlanc,” “Rosa- 

povcrty were widespread, and Shcl- find and Helen," "Stanzas written 

ley, working for the immediate m dejection, near Naples,” "Witch 
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of Atlas ,” and “Hymn to Pan ” 
SHERIDAN, Richard Brinsley 
(1751-1816), was bom in Dublin, 
but educated *m England He came 
of a theatrical family, and when his 
father came to join Gamck at 
Covent Garden, the son went to 
Harrow 

In 1775 The Rivals appeared, at 
first it was a failure, but when a 
revised version was put on nine 
later, it achieved success 
1776 Shendan became mana- 
ger of Drury Lane Theatre, where 
in 1777 his best comedy, The 
School far Scandal, was first acted 
The Crttsc, a satire on the theatre of 
ha time, appeared in 1779 
As well as writing for the stage, 
Shendan took a leading position in 
Pa rliame nt 

SHERIFF. The office of sheriff 
was known in England before the 
Norman Conquest Nowadays the 


office of High Sheriff is almost an 
honorary office In Scotland, how- 
ever, the Sheriff, a person trained 
m law, is a judge of the Sheriff 
C ourt S ee law court 
SHIPS and BOATS. Among the 
oldest known boats are the coracle 
and the dug-out canoe In fair 
weather, a man-driven boat can be 
propelled m any direction But 
human arms are not very powerful, 
and even the trireme and galley of 
ancient times, with rows of slaves 
pulling at the great oars, could not 
carry heavy cargo So the trader had 
to make use of the steady winds 
which blow over large tracts of the 
sea at certain times of the year 
The simplest kind of sail arrange- 
ment, the square rig, was used by 
the Saxons, Vikings and Normans 
m their invasions of Britain it con- 
sisted of one square sail set across 
the ship on a short stiff mast This 




Shelley lived the last years of his short life in Italy 
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type of ng was later expanded to 
many such sails on several masts, 
as m the tea-clipper, but the dis- 
advantage is that with this arrange- 
ment the ship cannot make much 
headway against the wind 

In the fore-and-aft rigged ship, 
of which the racing yacht and sail- 
ing dinghy are examples, the wind 
bounces off the sail, which is suit- 
ably set, giving the sail a push as 
it does so, and it is possible for a 
ship with this rig to sail very close 
to the wind 

The first steamships were driven 
by paddle wheels worked by recip- 
rocating engines, later it was found 
that the screw propeller was more 
powerful and economical for open- 
sea work Now the paddle wheel is 
only used for slow vessels m shallow 
waters where a screw propeller 
would be damaged The best steam 
engine for ships is the steam tur- 
bine, which is used today by naval 
vessels and liners The steam- 
raising today w earned out by 



A fuse ts a protection against a shoi t 
circuit or too mum current 


burning oil rather than coal, as oil 
is easier to manage 

The latest development is to use 
a motor, the internal combustion 
engine, for turning the propellers 
small, fast naval craft and lifeboats 
use it Diesel engines are used 
increasingly, too 

SHORT CIRCUIT. The break- 
down of insulation (see insulator) 
in an electric circuit may cause a 
large current to pass through a 
shortened circuit, or the wire may 
get overloaded with current for 
other reasons, with prospect of 
overheating and fire This danger is 
countered by the introduction of an 
electrical fuse at an accessible point 
in the circuit A fuse is a weak point 
deliberately introduced,' and con- 
sists of a piece of wire of low melt- 
ing point, such as tin, so that, as 
soon as the current in the circuit 
rises above the safe strength, the 
piece of tin wire melts and breaks 
the circuit This puts the circuit 
out of action until a new fuse wire 
is fitted, and, by calling attention 
to a defect, reduces risk of fire or 
other damage The fuse wire is held 
in a porcelain tube to prevent any- 
thing burning when it melts The 
fuse should be in an accessible 
place so that a bumt-out fuse wire 
can be replaced quickly by a new 
one 

SHORTHAND is the art of writ- 
ing as rapidly as one speaks, as 
opposed to longhand writing, where 
it takes /time to form the letters 
- Curiously enough, it is not a 
modem idea, a method of short- 
hand writing was used by a friend 
of Cicero to record Cicero’s 
speeches Modem shorthand, how- 
ever, began m England From 
Elizabeth’s reign onwards there 
were systems of shorthand pro- 
posed, and gradually the idea of 
writing according to the sounds of 
words became recognized Pitman’s 
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system, put forward in 1837, is 
based on this phonetic idea, and 
mcludes abbreviations as well His 
system uses simple geometrical 
forms, straight lines and shallow 
curves In 1888 another system, by 
Gregg, was published this system 
is based mainly on the curve, 
curving motions being a feature of 
ordinary writing Since then other 
systems have been evolved 
SHOVE HA’PENNY is a game 
played between two persons or 
teams, on a board 25 inches long by 
15 broad, divided by lines into 
“beds” l£ inches wide as in the 
diagram The spaces at the sides 



Shove Ha'penny board and dtskt 

are for marking the score Each 
player has five smooth disks the 
size of a halfpenny The players toss 
to decide who shall go first, then 
the winner places his first disk with 
about half of it projecting over the 
edge of the board and strikes it with 
the ball of his thumb He continues 
likewise with his other disks The 
object is to get the disks between 
the lines without any overlapping, 
m which case they score a point 
each to that side for the particular 
beds they are in Then the second 
player or team goes 
The score is marked at the side, 
and when one side has scored three 


points for any bed, that bed is full 
for that particular side and they can 
score no more points for it any 
disks sent by one side into a bed 
that has already been filled by them 
count to the other side, this does not 
apply, however, if the pomt con- 
ceded is the last that a side needs to 
fill up all its beds — a final pomt 
must be won by a side, not given 
away by the other side Disks not 
reaching the first line, or overlap- 
ping the top line or side lines are 
out of play and cannot be used for 
cannoning The side getting all nme 
beds filled first wins that gamfc The 
best of three games usually decides 
a match For the second game the 
loser of tjie first game starts first, 
for the last game (if that is neces- 
sary!, players toss again to see who 
shall play first 

SHREW. See insect-eating 
MAMMALS 

SHRIMP. See crustaceans. 

SHRUB. See tree 

SIAM (Thailand) is a kingdom 
of south-east Asia Its thickly 
forested mountains m the north are 
drained by the head-streams of the 
Menam River The central plain of 
the Menam is a great nce-growing 
region Rice and teak are exported 
from Bangkok, the capital Tm ore 
is mined in the hilly isthmus joining 
Siam and Malaya See map of 
INDO- china of which it is a part 

SICILY is an Italian island with a 
hot, dry summer and mild winter, 
and is ideal for fruit-growing The 
chief products are lemons, olives, 
oranges and almonds, sulphur is 
also found The chief towns are 
Palermo, the capital, on the north 
coast, and Messina, on the straits 
separating Sicily fiom the mainland 
See map of Italy 

SIDNEY, Philip, Sir (1554-1586), 
was an Elizabethan poet, courtier, 
man of action, and a friend of 
Edmund spenser In 1586 he fought 
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m the Battle of Zutphen against the 
Spanish As he was dying he refused 
water, giving it to another wounded 
soldier, saying, “Thy need is 
greater than mine ” Published after 
his death, his works include the 
series of sonnets to Lady Penelope 
Devereux, called Astrophel and 
Stella, a prose romance, Aicadia, 
and a critical work, The Apologie 
fo> Poetne 

SIERRA LEONE is a British 
colony and protectorate of West 
Africa with a hot, unhealthy climate 
Palm oil, kernels, and spices are 
the chief products Some platinum, 
diamonds, gold, and iron ores are 
mined Freetown, the capital and 
chief port, was m the past a centre 
for repatriated freed slaves See the 
map of AFRICA 

SIGNATURE, m music, the 
symbols placed at the beginning of 
a composition to show the key in 
which it is written (Key Signature), 
ana the value of the 
beat and the num- 
ber of beats to the 
bar (Time Signa- 
ture) In the example shown, } 
means three beats to a bar and each 
beat is a quarter of a whole note, i e 
it is a crotchet The two sharps show 
that it is m the key of D major or its 
relative B minor See also notation 
(musical) 

SIGNIFICANT FIGURES. 
Suppose a length is carefully mea- 
sured and found to be 4 687 inches 
We call this 4-figure accuracy 

4,087,000 miles = 4,087 thousand 
miles this also is 4-figure accuracy, 
we call the figures 4087 “significant 
figures'* — the 000 at the end merely 
shows that the measurement has 
been made in thousands of miles 
The distance of the sun is 92,800,000 
miles , this is 3-figure accuracy, the 
measurement has been made in 
hundreds of thousands of miles, or 
to the nearest hundred thousand 


0007265 inches is 4-figure accur- 
acy 7 is the first significant figure 
The 000 shows that the measure- 
ment has been made in 10,000ths 
of an inch It claims to be true to 
the nearest 10,000,000th of an inch 

008006 has 4 significant figures 
00 merely gives the scale of the 
measurement, but the 00 between 
8 and 6 are significant because they 
are actually numbers that just 
happen to be 0 

92,800,000 miles may be written 
as 92 8 million miles, and indicates 
dearly 3-figure accuracy In 

92,800,000 one or more of the 0’s 
following the 8 might be significant 
figures which just happen to be 0, 
but when we put m the decimal 
point we stop at the last significant 
figure 

08 is 1-figure accuracy, 080 is 
2-figure accuracy the 0 after the 
8 is a significant figure which hap- 
pens to be 0 And 0800 is a still more 
careful measurement to 3-figure 
accuracy See approximation 

SILHOUETTE, the shape of any 
form when seen as a dark mass 
against light, m art, a portrait, 
generally a profile, cut out of black 
paper and so named after a French 
politician of the 18th century 



What a <nlhouettc look i like 
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SILVER is a metallic element 
which is very soft and ductile It is 
a good conductor of heat and 
electricity It is used for coins and 
the reflecting surfaces of mirrors, 
while its compounds are much used 
in photogiaphy 
SIMILE. See imager'? 

SIN is the breaking of God’s 
laws aa set forth in the Bible, and 
in the teachings of Christ Christ- 
ianity teaches that all men are bom 
with a tendency to wrongdoing, 
but that God’s grace given through 
Christ can keep them from sinning 
SIPHON. The true siphon is a 
tube used to transfer liquid from 
one level to a lower level over an 
intervening higher level The tube 
must first be filled with the liquid 
to exclude the air, and then when 
the upper end is put into the liquid, 
the liquid flows to the lower level 
The “soda siphon” holds water 
containing the gas carbon dioxide, 
which rising from the water keeps 



Siphoning io a lovuer level 


it under pressure ready to push it 
out when the way is made dear by 
depressing a lever 
SIRENS, m classical mytho- 
logy, are sea nymphs who lured 
sailors to their death by their sweet 
music 

SIZE is a form of glue or 
gelatine, used when dissolved in 
water to produce a smooth non- 
porous surface on paper or walls 
SKATING can be either roller- 
skqjang on a hard rink or ice- 
skating on a frozen pond or ice 
rink The most important thing in 
roller-skating is balance, and this 
depends on confidence and prac- 
tice The body is kept loose and the 
feet are glided m a slightly outward 
direction Make sure that the skates 
are fixed firmly When learning to 
skate, “scoot” along on one foot at 
first until balance is acquired 
For ice-skating it is advisable to 
wear boots as the foot is balanced 
on a thin ndge of steel and the 
ank le ne eds extra support 

SKELETON, the bony structure 
providing support for the body, 
enabling movements to be made 
witn the aid of muscles, and 
rotectmg vital organs such as the 
rain, heart and lungs The skele- 
tons of all animals with backbones 
are built on roughly the same plan 
Rabbits, birds, lizards and human 
beings all have a skull and vertebral 
column connected with both shoul- 
ders (pectoral girdle) and fore-limbs, 
nbs, and hip (pelvic girdle) and 
hind-limbs Animals without back- 
bones may wear their skeletons on 
the outside and have muscles inside, 
as do the lobster and insect 
Bones may be joined immovably 
together, as are most skull bones, 
or be jointed together by ligaments 
so that movement is possible Joints 
are either of the hinge type (eg 
finger), ball and socket type (eg 
shoulder) or gliding type (e g 
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CLAVICLE 



The skeleton u the bony framexoork of 
the body— the Inman skeleton has 
over two hundred bones tn tt, and the 
picture above gives the names of the 
most important bones Notice the 
pairs of bones m the legs and arms 


wmt) Cartilage (gristle) covers the 
bone ends at ttie joints, and n 
lubricating fluid makes them work 
smoothly Bones must be strong but 
not too heavy, so long bones nave 
dense bone outside, spongy bone 
within and marrow in the middle 
The spine, a column formed of 33 
vertebrae, protects the spinal cord 
Between the vertebrae are disks of 
cartilage to prevent jamng Several 
vertebrae fuse together as we grow 
up to form a firm support for the 
pelvis. 

SKI-IN G is both a sport and a 
means of travelling fast over snowy 
country, practised in Scandinavia, 
Switzerland, North America, and 
Russia The skier uses ska, a type 
of snowshoe made of wood 41 
inches to 6 inches wide, and from 
7 to 10 feet long according to the 
height of the wearer 

SKIN is the protective tissue of 
the body forming its outer cover- 
ing, and joins the mucous membrane 
which lines the internal cavities 
Scales grow from the akin of fish 
and reptiles and on the legs of 
birds The frog has a naked skin, 
the skin of birds is coiered by 
feathera, and that of mammals 
generally by hair, fur, wool, bristles 
or spines The human skm is made 
up of many layers of CFtxs, the 
inner forming the dermis and the 
outer the epidermis Capillaries 
(tiny blood vessels) carry blood in 
the dermis, and in it nerve endings 
of different types receive impulses 
of touch, pain and temperature 
(See nervous system ) The cells at 
the bottom of the epidermis are alive 
and constantly divide to form new 
CT-l lft As these pass into the upper 
layers, they flatten and die, finally 
wearing off at the surface as minute 
flakes Each hair gr o ws from a 
papilla which sinks into the dermis 
A gland gives out an oily fluid into 
the cavity up which a hair grows, to 
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Structure of the human skm 


keep it in good condition A tiny 
muscle is attached near its base, 
which, when it contracts, erects the 
hair Coiled sweat glands are 
essential to regulate human tem- 
perature If the blood is too hot, a 
salt fluid (perspiration) is excreted 
by them This evaporates at the skin 
surface, so cooling the body. 

SKUNK. See flesh-eating mam- 
mals 

SLAVERY. From earliest times 
there have been records of slavery 
The rise of Christianity did not put 
an end to the practice of keeping 
slaves but it resulted in their 
better treatment 

After the discovery of America, 
slaves were m great demand To 
obtain the fullest benefit of the 
wealth of the American continent 
various European nations intro- 
duced large numbers of Negro 
slaves obtained in Africa The first 
Englishman who engaged in the 
traffic in slaves was Sir John 


Hawkins, who took part in the 
supplying of th$ Spanish settle- 
ments with slave labour Later, in 
1620, a Dutch ship from the coast 
of Guinea took a cargo of Negroes 
to Virginia and sold them to the 
tobacco planters The slave trade 
increased until, m 1790, there were 
two hundred thousand Negro slaves 
m Virginia 

A particularly dreadful part of 
the slave trade was the obtaining of 
the Negroes They were hunted by 
native chiefs who sometimes even 
made forays on their own subjects 
for the purpose of procuring slaves 
to exchange for European com- 
modities 

When the conditions of slavery 
were understood by the British 
people, all that was best m them 
revolted against it The first body 
to take definite action against the 
slave trade were the Quakers 

A definite step was taken when 
the Vice-Chancellor of Cambridge 
University, himself very much 
against slavery, offered a prize for 
the best essay on this subject It 
was won by Thomas Clarkson for 
an Essay on the Slavery and Com- 
merce of the Human Species Through 
its publication, Clarkson met Wil- 
liam WILBERFORCE and in 1787 a 
committee for the abolition of the 
8 lave trade was formed, and in 
1833 an Act of Emancipation pro- 
vided for the abolition of slavery 
throughout the British Empire 

The example of Great Britain had 
now been followed by many other 
European countries and by some 
Amen can States, but the Southern 
States of the USA, Cuba and 
Brazil still maintained slaves The 
best intellects of America, includ- 
ing some politicians, showed them- 
selves opposed to slavery Among 
them were Emerson, Longfellow, 
and Whittier But it was not 
until Harriet Beecher Stowe’s book, 
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Uncle Tom's Cabin, appealed that 
the people of the Northern States 
of America determined that slavery 
must cease m the United States 
The result was that a civil war 
broke out between the Northern 
and Southern States which lasted 
four years and eventually, in 1865, 
slavery was abolished, but Brazil in 
South America did not follow suit 
until 1888, and it was not until 
1926 that Nepal brought the 
practice to an end 
SLEEPING SICKNESS is a 
disease common in parts of Africa, 
caused by a microscopic parasite 
injected by the bite of the tsetse 
fly Whole regions are made unin- 
habitable to man or beast by this 
fly, but efforts are being made to 
stamp it out 

SUP STITCH is used to fasten 
the hemB of skirts and wherever the 
stitching must not be visible The 
needle picks up merely the surface 
of the single material and runs 
along inside the fold of the hem 

SLOTH, a South American 
jungle mammal, which lives hang- 
ing upside down from the branches 



ot high trees, suspended by its long, 
curved claws Sloths are unintelli- 
gent, move extremely slowly and 
feed on leave s 

SMOCKING in dressmaking is a 
decorative way of holding fullness 
in position It should not be 
attempted unless plenty of material 
is available, for the gathers should 
have a tube-hke appearance Allow 
three times os much material as 
required for the finished width 



Variations m smocking 


Mark the material with smocking 
dots, using a transfer or measure 
with a ruler, and mark with an 
indelible pencil Make a small 
running stitch into each dot If the 
material is very thin, these holes 
must be transferred to the wrong 
side Begin each line of running 
with a strong knot When the 
required number of rows has been 
made, each line of thread is drawn 
up, and the end wound round a 
in (see 1) The drawing up should 
e such that the tubes are quite 
compact but distinct, they should 
not be so tight that the subsequent 
stitching will be difficult The 
work is now ready for decorating 
Some of the stitches used are 
stem stitch (see 2), chevron stitch 

! see 3), and surface honey-combing 
see 4) The completed smocking 
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is set into a band in the same way 
as GATHERS 

SMOKE is the fine particles of 
ash and un burned fuel which 
ascend with the hot air when a fire 
is burning A smoke screen is a 
cloud of smoke deliberately created 
to conceal important targets from 
observation It is sometimes pro- 
duced by burning heavy waste oil 
in special lamps The word “smoke” 
is also applied to certain poison 
gases which consist of clouds of 
tiny solid particles. 

SMUGGLING is getting goods 
into or out of a country secretly so 
as to evade payment of customs 
duties From the 14th century 
action has been taken against 
smugglers, and a large number of 
Acts of Parliament have been 
passed m connexion with their 
offence 

Smuggled goods and the vessels 
which engage in smuggling are 
liable to forfeiture Their owners 
may be fined heavily Any attempt 
at an evasion of customs duties is 
punishable by the payment of a fine. 
Heavier penalties are enforced if 
any resistance is offered to customs 
officers while doing their duty 



Smuggling m the 18 th century 


SNAIL. See molluscs. 

SNAKE, the name of reptiles 
without legs The halves of the 
lower jaw can be moved separately, 
and the mouth opened widely 
enough to swallow prey larger than 
the head. The eyes have no lids, the 
forked tongue continually flickers 
m and out, as it is used for feeling 
The whole skin is moulted at 
intervals 

Poisonous snakes have certain 
teeth grooved or hollow, con- 
nected with poison glands, and a 
snake bite may cause death. The 
adder is the only poisonous British 
snake It is shorter (seldom reach- 
ing two feet) and thicker than the 
harmless grass snake, which is often 
killed when mistaken for an adder 
Adders have a V or X mark on the 
head, and a black zigzag or 
diamond pattern down tine back 
The body colour varies greatly 
Adders like to bask in the sun on 
moorland, but grass snakes (harm- 
less) prefer damp places, often 
swimming to catch frogs. They have 
a yellow collar marking, and may 
reach four feet in length Both 
snakes hibernate. 

The rattlesnake is a poisonous 
Amen can snake, whose tail rattle 
is formed from dry parts which 
remain there each time the skin is 
moulted Pythons and boa-constnc- 
tors are snakes which curl round 
and crush their prey They may 
reach thirty feet in length, and eat 
animals of goat size. They can fast 
many months after a meal 'Cobras 
are poisonous snakes of the East 
which can rear up and form a hood 
by spreading out the sides of the 
neck In India, make-charmers 
tram cobras to sway to the music of 
their pipes 

SOAP. If a fat or oil is combined 
with caustic soda or potash, two 
products are formed — glycerine 
and soap The fat may be tallow or 
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linseed, cottonseed, palm, olive, 
coco-nut, etc The actual manufac- 
ture is earned out in huge "kettles,” 
each holding perhaps many tons of 
the liquid and heated by steam The 
pure soap rises to the top, and is 
run off to cool and harden It may 
be mixed with soda or other 
materials before being finally made 
into bant 

Toilet soap is usually pure soap 
which has been dned, scented, and 
moulded by pressure 

SOCIALISM. Robert Owen, 
a Welshman, who set up cotton 
mills at New Lanark on the Clyde 
in 1801, is sometimes called the 
father of British socialism He 
believed that the evils of the 
industrial system were due to the 
desire for wealth which led manu- 
facturers to think of their own 
profits without consideration for 
the welfare of their workers He 
therefore gave his employees very 
favourable working conditions and 
stood for co-operative enterprises 
rather than individual competition 
His ideas largely inspired the 
co-operative movement which 
began in Rochdale m 1844 


The essence of the socialist be- 
lief today is that all wealth m the 
sense of land, mines, factories, 
banks, railways and all large-scale 
undertakings should be owned, not 
by individual shareholders, but by 
the people as a whole That is, it 
should be nationalized or socialized 
and managed on behalf of the pub- 
lic by managers appointed by 
Parliament Privately owned wealth 
should be restricted to such posses- 
sions as we can use up ourselves, 
namely, personal possessions such 
as clothes, furniture, motor-cars, 
tools, and gardens See also com- 
munism 

SOCIAL SERVICES are those 
which a state provides, through its 
central government and local autho- 
rities, to improve the life of itB 
citizens in matters of education, 
housing, health, unemployment 
benefit, old age pensions, public 
assistance, and conditions of labour 
in works and factories The 19th 
and 20th centimes have seen a 
great increase in social legislation 
in all countries 

SOCIETY OF FRIENDS 
See FRIENDS (society of) 

SODA (sodium carbonate) is a 
most important chemical, in white 
crystals or powder, produced now- 
adays from salt and ammonium 
carbonate in large quantities It has 
a wide range of uses 

SODIUM is a soft silvery metal 
which tarnishes rapidly and attacks 
water vigorously to form caustic 
soda and hydrogen It melts at a 
low temperature Owing to its 
chemical activity it is used in 
chemical analysis and preparations 
Its compounds are widely used m 
industry the commonest are sodi- 
um chloride — common salt, sodium 
carbonate — soda, sodium stearate 
and oleate — soap, sodium hypo- 
chlorite — bleaching liquid, sodium 
sulphate — Glauber’s salt, sodium 
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nitrate — Chile saltpetre, sodium 
bicarbonate — the main constituent 
of baking powder 

SOIL covers much of the land 
surface of the earth and is com- 
posed of material broken down 
from the original rocks of the 
earth’s crust (inorganic matter), 
mixed up with the decayed remains 
of plants, insects and everything 
else which has had life (organic 
matter) Plant life is founded in this 
mixture, and derives its food from 
it See compost, fertilizers, 

HUMUS 

SOIL STERILIZATION is the 
killing of germs and pests in the 
soil by baking or scalding it The 
soil must, of course, be allowed to 
cool off before anything is planted 
m it 

SOLAR SYSTEM, the system of 
planets revolving round the SUN 

SOLOMON became King of 
Israel after his father david He 
had such a reputation for wisdom, 
that the Queen of Sheba came 
from Africa to see him He built the 
first Jewish temple, which took 
twenty years to finish, and is the 
traditional author of a book of the 
Old Testament called the Proverbs 
as well as the Song of Solomon 

SOLOMON ISLANDS. See 

PACIFIC OCEAN 

SOLUTION and SOLVENT. 
Sugar mixed with warm water 
quickly disappears it is dissolved 
Its molecules spread throughout 
the body of the water, its solvent 
If more sugar is added the same 
process follows until finally the 
water is saturated and no more 
sugar will dissolve Liquids as well 
as solids will sometimes dissolve in 
other liquids, e g alcohol in water 
Gases, too, dissolve m water, e g 
carbon dioxide to form “mineral 
waters ” 

SOLVENT. See previous entry, 
solution and solvent. 


SOMALILAND is a broad strip 
round the East Africa coast former- 
ly divided into Italian, British and 
French Somaliland (capitals Moga- 
dishu, Berbers and Jibuti) It is 
mainly inhabited by some nomad 
African tribes with herds of sheep, 
cattle and camels Maize and millet 
are grown in some areas Jibuti m 
French Somaliland is the chief 
port See the map of Africa 
SONATA. See form in music 
SONG, verses of poetry set to 
music Usually the music is repeated 
for each new verse, but sometimes, 
as with Schubert, the music is 
different throughout and follows 
the mood of the words 
SOOT is a form of carbon pro- 
duced when coal or oil is burned in 
air insufficient for complete com- 
bustion It is a greasy powder or 
flake and contains oil and nitrogen 
compounds in addition to carbon 
SOPHOCLES (495-406 B c ), of 
Athens, was the rival of Euripides 
m the production of Greek tragedies 
among which are his Antigone , 
Electro , Oedipus Tyr annus, charac- 
terized by high passion and morality 
SOUND is a sensation in the ear 
caused by vibrations in solids, 
liquids, or gases, of a frequency of 
between 20 and 20,000 oscilla- 
tions per second These vibrations 
or waves pass through the air at 
700 miles per hour and through 
water at about 3,000 miles per hour 
In geography, a sound or strait 
is a narrow passage of sea water 
between two pieces of land, such 
as an island and the mainland 
SOUNDING is the method of 
finding the depth of the sea At one 
time it was done by means of a heavy 
sinker at the end of a long steel wire 
Nowadays a sound impulse is 
sent from an echo-sounding ma- 
chine on the ship to the bottom of 
the sea, where it is reflected and 
picked up again by a microphone 


638 




When sounding, t e measuring the depth of the sea, the echo-sounder sends a 
sound impulse to the sea-bed and notes horn long the echo takes to come back 
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in the ship’s bottom The depth is 
then automatically calculated and 
recorded from the time which has 
elapsed between the sending of the 
impulse and the receipt of the echo 
There are several forms of echo- 
sounding machine which work in 
this way the illustration on page 
539 shows one of them 

SOUTH AFRICA is that part of 
the continent south of the middle 
course of the Zambesi River, al- 
though the title is used generally 
for the UNION OF SOUTH AFRICA 

SOUTH AMERICA is a conti- 
nent extending from the northern 
tropics to the Antarctic regions. 
Almost two-thirds of the total area 
is within the tropics, but some of 
the Andes ranges are above the 
snow line, and in the extreme south 
glaciers are common The Andes 
contain many volcanoes, some ac- 
tive Between them and the eastern 
highlands are alluvial plains around 
the Rivers Orinoco, Amazon, and 
Plate and them tributaries The 
Amazon basm is a region of dense 
equatorial forest, to me north and 
south of it are wide plains, and 
farther south the temperate grass- 
lands of the Plate estuary There 
are hot deserts m northern Chile 
and Peru, and cold ones in Pata- 
gonia in the southern Argentine 

Most of the people live in the 
coastal lowlands and more tem- 
perate Andean plateaus, and mclude 
people of European, Negro and 
Amencan-Indian origin, most of 
them mixed Indians hve in the 
savannah and the equatorial forest 
Over large areas communications 
are poor The political divisions 
mclude the republics of Argentina, 
BRAZIL, CHILE, PARAGUAY, URUGUAY, 
PERU, BOLIVIA, ECUADOR, COLOMBIA 
and Venezuela, and the colonies of 
British, Dutch and French guiana 
Most of the early settlement was by 
Spaniard* and Portuguese, and 


their languages are still the official 
ones, Portuguese m Brazil and 
Spanish elsewhere 

Of the original inhabitants, the 
INCAS had reached a high standard 
of civilization, building great cities 
and roads and introducing irriga- 
tion, but their descendants today 
are mostly primitive in their ways 
of life 

SOUTHERN RHODESIA is a 
self-governing African colony of the 
British Commonwealth Although 
the country hes partly within the 
tropics, the climate is fairly tem- 
perate on account of its high posi- 
tion, and European settlement is 
being encouraged Mineral wealth 
includes gold, asbestos, chrome ore 
and coal, and maize, tobacco and 
oranges are exported Salisbury and 
Bulawayo are the chief towns See 
map of the union of south Africa, 
which it adjoins 

SOUTH-WEST AFRICA is a 
former German territory, adminis- 
tered now as part of the Union 
of South Africa Some of the small 
number of European settlers are of 
German descent Most of the coast- 
lands are desert, except m the north , 
farther inland are mountains and 
the western edge of the Kalahari 
Desert The capital is Windhoek 
Its exports mclude diamonds See 
map of the union of south 

AFRICA 

SOVIET The basis of the 
Russian method of government is 
the Soviet, a council elected by the 
workers Each village, town, and 
factory has its Soviet, and above 
these are district Soviets and 
Regional Congresses From these, 
representatives are sent to the All- 
Union Congress of Soviets which 
meets once a year Its chief duty is 
to elect the Central Executive Com- 
mittee, which in turn elects a 
Praesidium, as it is called From the 
Praesidium is chosen the Council of 
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Map of South Amaica, showtng the countues, chef towns, mountains , rtvers 
and i as [mays, and the oceans which mash its shotes 
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Ministers, the heads of the various 
government departments, or Cab- 
inet as it is called in Britain. 
stalin, chairman of the Council, 
acts as Premier See also union of 

SOVIET SOCIALIST REPUBLICS 

SPAIN is a country occupying 
most of the Ibenan Peninsula The 
Mediterranean coast lands are culti- 
vated by irrigation, and oranges and 
almonds are produced The hill 
slopes rising to the central plateau 
of the Meseta are terraced for vine- 
yards and olive groves. Barcelona, 
on the east coast is the chief port; 
textiles and machinery are manu- 
factured by means of hydro- 
elbctricity from the Pyrenees 
The region round Barcelona in 
Catalonia differs considerably from 
the rest of Spain m language and 
customs Andalusia, in the south- 
west, is famed for Seville oranges, 
sherry and olives, the people have a 
s tram of Moorish blood dating from 
the Moorish occupation The north- 
ern basque coast lands have numer- 
ous fishing ports, coal is mined near 
Oviedo and iron-ore near Bilbao 
Madrid;" the capital, lies in the 
centre of the Meseta where Wheat 
and wool are the mam products 
Much of Spam has poor soil, and 
her mineral deposits of copper, lead 
and silver have not yet been fully 
exploited In the Balearic Islands in 
the Mediterranean, fruit-growing 
and fishing are the chief occupa- 
tions Majorca and Minorca are 
well-known tourist centres The 
Canary Islands, off north-west 
Africa, export early vegetables and 
bananas See the map of the iberian 
peninsula 

History In the Middle Ages the 
MOORS overran Spam and were 
there until the 15th century. After 
the reformation Spain was the 
leader of Catholic Europe, she 
organized a great empire and fought 
England m 1588 See Elizabeth 



Sparking plug and what u inside 


Gradually the power of Spam ebbed 
away and by the 19th century she 
had lost all her European posses- 
sions and South American colonies 

In 1931, King Alfonso was driven 
from Spain by an anti-monarchist 
revolution, and a Republic was 
proclaimed In 1936 after the elec- 
tion of a left-wing government, a 
revolt broke out in many military 
garrisons m Spanish Morocco and 
spread rapidly to Spam The leadei 
was General Francisco Franco, 
formerly governor of the Canary 
Islands Civil war raged for three 
years, and in 1939, the Govern- 
ment surrendered to the National- 
ists (as General Franco’s supporters 
were then named) The victorious 
rebels thereupon set up a Fascist 
form of government. 

During the two World Wars 
Spam remained neutral, though 
an open fnend of the Fascist 
Powers, Germany and Italy, in the 
Second World War 
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SPARK, ELECTRIC, die passage 
of clectncit} through a bad conduc- 
tor, such as air, accompanied by 
light and sound See also light- 
ning 

SPARKING COIL See induc- 
tion coil 

SPARKING PLUG, a device to 
provide a hot spark in an internal 
combustion engine to fire the 
cxplosnc gas mixture 
It consists of a conducting core 
of metal with a terminal at the outer 
end, a surrounding sleet c of insulat- 
ing material which is not affected 
bj heat, and an outer shell of metal 
which screws into the c\ hnder head 
When a high \oltagc is applied to 
the outer terminal, a spark jumps 
across between the inner end of the 
core and a raised point on the outer 
sleeve See INDUCTION COIL 

SPARROW The cock house- 
sparrows arc distinguished from the 
hens by their darker crowns and 
blade breasts House-sparrows are 
chiefly town-living, grain-eating 
birds, which may flock to harvest 
fields in summer Hedge-sparrows 
are unrelated insect-eating birds 

wi th slende r bills 

SPECIFIC GRAVITY, or relative 
density, is the weight of any volume 
of a substance divided by the weight 
of an equal volume of water 
The weight of a gas is compared 
with the weight of an equal volume 
of air at the same pressure and tem- 
perature 

SPECTROMETER, an instru- 
ment in which the spectrum of a 
substance is examined and the light 
of different colours or their wave- 
lengths measured 
It consists of a narrow slit 
through which light from the sub- 
stance is passed, a prism to split 
up that light into its various colours, 
a telescope to view the light 
emerging from the pnsrn, ana a 
scale which allows the deviation of 


any particular emerging colour to 
be measured 

SPECTROSCOPE, an instrument 
for examining spectra from sub- 
stances 

See SPECTRUM 

SPECTRUM. When white light 
(which is made up of all the colours) 
is bent by refraction through a 
pnsm the light which emerges gives 



on a white screen a coloured patch 
in which the most bent end of the 
beam is \ lolet and the least bent end 
is red Between these two colours 
is a continuous gradation of the 
colours of the rainbow 
A film of oil also produces these 
colours by splitting up white light 
into its components 

Different substances when heated 
strongly and turned to gases give 
spectra, in which many of the 
coloure are missing and the rest are 
represented by light of very pure 
colour. These spectra can be used to 
identify substances present m very 
minute quantities See also spectro- 
meter and spe ctro scope 
SPEEDOMETER, an instrument 
for showing how fast a vehicle is 
moving or a shaft rotating One type 
is similar to a governor the faster 
a wheel or shaft turns, the more a 
weight flies out and compresses a 
spring moving a pointer on a dial 
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Another type contains a rotating 
magnet which tends to turn a near- 
by disk to which is attached a 
pointer, showing how fast the 
magnet is turning 
SPENSER, Edmund (about 
1552-1599), was bom in London 
He was given a position m the 
service of the Earl of Leicester, at 
that time high in favour with 
Queen Elizabeth He made the 
acquaintance of Sir Philip Sidney, 
Leicester’s nephew, whose sym- 
pathy stimulated his own poetic 
gifts To Sidney was dedicated 



Spenser’s first important work, 
The Shepheardes Calender, a collec- 
tion of twelve pastorals In these 
poems Spenser revived man y old 
English words which had fallen out 
of use, and employed dialect phrases 
— far from courtly, it was thought 
— drawn from the speech of the 
North and Midlands 
In 1580 Spenser was appomted 
secretary to Lord Grey, Lord 
Deputy m Ireland, where in 1589 
Sir Walter Raleigh came to visit 
him. Raleigh brought Spenser back 


with him to London at the end of 
1589, the poet apparently hoping 
for an appointment at Elizabeth’s 
court, his hopes were unfulfilled 

In 1591 he returned to what he 
regarded as exile in Ireland In 
1594 he married Elizabeth Boyle, in 
whose honour he wrote his sonnets, 
the Amorettt, and a wedding-hymn, 
the Eptihalamton After another 
visit to London, during which 
further books of The Faerie Queene 
were published, he was appomted 
Sheriff of Cork in 1598 During the 
rising led by the Earl of Tyrone his 
home was destroyed, and „with 
difficulty he escaped alive He 
returned to England in 1598, to die 
soon after He was buned in 
Westminster Abbey. 

Spenser is unrivalled as a painter 
of word pictures, even m his tales 
of action he lingers over every 
description of scenes and persons 
The Faene Queene retells the stones 
of King Arthur and his Knights, 
but Spenser introduces new features 
of his own the characters are the 
embodiment of virtues and vices 
and at the same time they are 
portraits of some of his con- 
tempo ranes, Queen Elizabeth being 
glorified as the Faene Queene and 
the Earl of Leicester as King 
Arthur Such literary compliments 
were m keeping with the spirit of 
Elizabeth’s court 
SPHERE. See mensuration 

SPHINX, a famous monster of 
Greek legend, part woman, part 
beast, which dwelt near Thebes 
Here it devoured those who could 
not answer its nddles, until Oedipus, 
solving one of its questions, ended 
its life The legend of the Sphinx 
probably came from Egypt, where 
the famous statue stands near the 
Pyramids It was among the seven 

WO NDER S Or THE ANCIENT WORLD 

SPIDER, an arthropod, differ- 
ing from insects m having four pairs 
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of legs and a body divided into two 
regions Spiders have powerful, 
often poisonous, jaws Spinnerets at 
the body end give out silk, which is 
spun into elaborate webs, used to 



Spider and its delicate web 


line burrows, to bind victims, or, 
by water spiders, to trap air in a 
“diving-bdl ” Mites, harvest-men 
and ticks are related Many of these 
are parasites, and may carry serious 
diseases 

SPIDER STITCH See knitting 
SPINET, an early keyboard 

STRINGED INSTRUMENT 

SPITSBERGEN, group of islands 
belonging to Norn ay in the Arctic 
Ocean See map of Greenland, 
near which they he 
SPONDEE See prosody 
SPONGE, a very lowly form of 
animal, consisting of numbers of 
cells with a skeletal framework 
made of homy, limy or silky 
material Bath sponges are fished for 
and cultivated m the West Indies 
and China, and the skeletons cleaned 
and dried The growth of a fresh- 


water sponge sometimes blocks 
water supply pipes 
SPONTANEOUS COMBUS- 
TION Some substances will burst 
suddenly mto flame without bemg 
ignited this is known as spon- 
taneous combustion For instance, 
phosphorus, especially m thin 
layers, oxidizes so rapidly that it 
becomes hot and bums fiercely, 
and damp hay, if stacked too soon, 
ferments and becomes so hot 
inside that the centre will char, 
and the whole stack may then catch 
fire 

SPRINGS of water appear along 
the junction of porous and imper- 
vious layers of rock Where porous 
rock, such as chalk or sandstone, 
lies over non-porous or impervious 
rock, such as clay, water soaks 
through the porous rock until it 
reaches the impervious rock and 
there collects Springs dram these 
underground supplies naturally, but 
wells are often constructed m 



Water collects on tmpervious rock 
and overflows to form a spring 


addition Hot springs occur, m 
volcanic areas particularly, where 
w ater after sinking to a great depth 
is forced to the surface again along a 
crack See artesian well, geysers 
SQUARE See mensuration. 
SQUID. See mollusc 
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SQUIRREL. The red squirrel is 
russet-coloured with white chest 
It spreads its plumed tail to help it 
parachute down 
as it leaps from a 
^higher to a lower 
^branch Its home, 
the drey, is a 
rough nest of 
sticks high up a 
tree, or a hollow 
tree may be used 
The squirrel 
hibernates, and buries stores of 
nuts for winter days Grey squirrels 
were introduced into Britain from 
America, and have spread rapidly 
They are more rat-like than the 
red squirrel, with poorer tails They 
learn to take nuts from the hand 
STAINLESS STEEL is a type of 
steel containing 10-20 per cent 
chromium, and resistant to corrosion 
and rusting 

STALACTITE, a cone from the 
roof of a cave, produced by limy 
matter trickling through the ground 
above the moisture evaporates and 
leaves a deposit which continually 
grows towards the ground 
A stalagmite is formed by die 
limy matter falling to the floor of 
the cave and building a cone on 



Stalactites and stalagmites 


the ground Sometimes a stalactite 
and a stalagmite meet to form a 
continuous pillar 
STALAGMITE. See stalaciite 
STALIN, meaning “the Man of 
Steel,” was the name given by 
lenin to Josef Djugashvih, because 
of his coolness and hardness at times 
of crisis. He was bom in 1879, son 
of a peasant who became a shoe- 
manufacturer. His mother sent him 
to a religious college, but he was 
arrested at Baku when he was 
twenty-three for revolutionary acti- 
vities with the Social Democrats, 
imprisoned for a year, and then sent 
to Siberia He escaped and returned 
to the Caucasus, where he organized 
revolutionary journals. He met 
Lenin at a Bolshevik conference 
in Finland in 1905, and he organized 
the Bolshevik Party m the Duma 
(Parliament) called by the Tsar 
He was several times arrested, but 
usually managed to escape 
He became secretary of the 
Bolshevik Party and played an 
important part m the great Revolu- 
tion of 1917, which laid the founda- 
tions of modem Russia — the union 
OF SOVIET SOCIALIST REPUBLICS 
(U.S.S.R.), the largest country m 
the world, stretching from Central 
Europe across Asia to the Pacific 
In 1928 Stalin began to build the 
new Russia by his great Five Year 
Plans — in industry, agriculture and 
education, plans interrupted by the 
Second World War and resumed 
after the defeat of the Germans in 
1945 

STAMP-COLLECTING is a fas- 
cinating hobby and of educational 
value, for through it much rs 
learned concerning such subjects as 
history and geography. A serious 
collector is called a philatelist 
To start, all you need do is to 
obtain some stamps, a stamp 
album m which to insert them, and 
a packet of stamp mounts which 
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serve to fix the stamps m the album 
m such a way that both sides of the 
stamp can be examined or the 
stamp removed from the album 
without damage 

You can begin a collection with 
stamps which have been given to 
you, and add to it by exchanging 
your duplicates with those of other 
collectors In some schools stamp 
clubs have been formed and the 
members meet periodically for dis- 
cussions and the exchange of stamps 
Then there are stamp dealers’ shops 
where you can buy any particular 
stamps you want 

The two chief Linds of paper m 
stamp production are (1) wove, 
when the texture is even and does 
not show any particular pattern if 
held up to the light, and (2) laid, 
when you can see parallel lines m 
the texture, similar to cream laid 
writing paper Paper also can be 
u hite or coloured and many stamps 
have watermarks 

Stamps are printed mainly by 


hne-engraunng, similar to a green £ 1 
note, by letterpress, as was this book, 
by lithography, and by photogravure, 
used for the current low value 
stamps of Great Bn tarn See print- 
ing 

The margins between each stamp 
are either perforated (have holes 
punched nght out), rouletted (have 
a senes of cuts which do not 
remove any paper), or are imperfor- 
ate (have neither holes nor cuts, so 
that the stamps have to be cut 
apart with scissors) 

Perforations and roulettes are 
measured by the number occumng 
in the space of two centimetres 
Measurement is made with a 
perforation gauge, a card bearing a 
number of rows of equally spaced 
dots, one row above the other, and 
each following row containing fewer 
dots than that above it You 
measure a perforation by putting a 
stamp on the card and moving the 
stamp up or down until a row is 
found in which all the dots 
comade exactly with the perforation 
holes along the edge of the stamp 
The number of dots in that row is 
the stamp’s perforation 

Stamps which are rare command 
very high prices, sometimes run- 
ning into thousands of pounds 
Every stamp collector should make 
himself familiar with the appear- 
ance of rare stamps, photographs of 
which are to be found m most 
albums 

Postage stamps display an ex- 
tremely wide variety of shape, size, 
subject and colour and great care is 
given to their design 

Some stamps have heads or faces 
of famous people depicted on them , 
others aeroplanes, flags, animals, 
great events, and so on 

STANDARD TIME is based on 
Greenwich Mean Time (G M T ) 
The earth rotates once through 
360 deg , in twenty-four hours, that 
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is, 15 deg per hour Midday or 
noon bccurs when the sun reaches 
its highest point in the sky and as 
the earth rotates from west to east, 
places east of Greenwich have 
noon before Greenwich When it is 
noon at Greenwich (longitude 0 
deg ) places in longitude 90 deg 
east (eg north-west India) have 
reached 6pm GMT, and places 
m longitude 90 deg west (e g parts 
of Mexico) are at 6am GMT 
When travelling eastwards from 
Greenwich clocks are advanced one 
hour after every 15 deg until m 
longitude 180 deg east they are 
twelve hours fast on G M T. When 
travelling westwards clocks are put 
back until in longitude 180 deg 
west they are twelve hours slow on 
GMT Longitude 180 deg east 
and 180- deg west are the same 
meridian, and the International 
Date Line follows this meridian, 
except where it diverges to avoid 
land, therefore ships travelling east- 
ward across the line reckon their 
time as twenty-four hours or one 
day earlier, and ships travelling 
westward across the line reckon 
their times as twenty-four hours 
later See map of the world 
STANZA. See prosody 
STAR, any heavenly body, but 
generally applied to those outside 
our own small solar system Stars 
keep a comparatively fixed position 
and so form patterns m the sky 
STARCH is a carbohydrate 
built up and stored by plants (The 
potato is a mass of starch granules ) 
It is converted into sugar by boiling 
with weak acid, but inside the plant 
cells this conversion is done by sub- 
stances called ENZYMES 
STAR CHAMBER, a Court of 
Justice set up by henry vii to try 
nobles and others who were too 
powerful to be tried by the ordinary 
courts, it also dealt with juries who 
gave unsatisfactory verdicts The 


Court took its name from the room 
at Westminster in which it was held 
— ‘'the chamber of the stars” — 
so-called from the starry decoration 
on the ceiling It was abolished by 
the Long Parliament in 1641 
STARFISH belong to a group of 
sea animals which includes sea- 
urchins Most have radiating arms, 



Three soi ts of starfish 


with a central mouth below They 
move by numerous little tube-feet, 
and feed on shellfish New arms are 
grown should one or more be lost 
STARLING, a bird, roosting in 
large, noisy flocks m autumn Its 
plumage shows a metallic sheen It 
is an excellent mimic, often copying 
other birds’ songs 

STATICS. Nothing in the world 
is truly still, everything is continu- 
ally acted on by gravity and other 
forces, but if two or more forces are 
in equilibrium (balance one another) 
their combined effect on a body is 
ml, and the body is said to be still 
or at rest The study of forces in 
equilibrium is called statics 

The moiAent of a force about a 
point is the product of the force 
and the perpendicular distance from 
the point to the line of action of the 
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force The 
moment of the 
force P about F 
is P\, where x is 
the perpendicu- 
lar distance 
from F to the 
line P 

A lever is a rigid rod resting on a 
fulcrum at some point (1) Fulcrum 
between pressure (P) and weight 
lifted (W), PxAF = WxBF (2) 
Fulcrum ( F) at end, upward pres- 
sure ( P ) at other end, weight lifted 
(W) between pressure and fulcrum, 
P x AF = W X BF, 1 e moment 
of pressure about F = moment of 
weight about F (3) Pressure applied 
between fulcrum and weight, , 
PxAF^WxBF j 


Triangle of Foices Three forces 
in equilibrium may be represented 
by the sides of a triangle taken in 
order — in magnitude and direction, 
but not in the point at which they 
are applied P, Q and S are in 
equilibrium ABC is the triangle 



of forces AB parallel to and equal 
to P, BC parallel to and 
equal to Q, CA parallel 
to and equal to S S is 
equal to and opposite to 
the resultant R of P 
and Q the resultant of 
two forces acting at a 
point is found by com- 
pleting the parallelogram 
— the diagonal represents 
the resultant, that single 
force equal m effect to the 
original two forces 
STATISTICS are sets of 
figures dealing with a par- 
ticular subject which ha\ c 
been obtained for the pur- 
pose of examining that 
subject in its broad as- 
pects Statistics are much 
used m estimating matters 
such as population, crime, 
disease, accidents, wealth, 
food-growing, and so on 
The figures obtained are 
shown in the form of 
tables or as a graph, and 
from them averages can 
be worked out, variations 
from year to j ear noted, 
and future trends foreseen 



2 Lever of the second order 
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STATUTE of WESTMINSTER. 

See BRITISH COMMONWEALTH OF 
NATIONS 

STEAM is correctly the invisible 
gaseous state of water The woid, 
however, is usually used for the 
visible cloud of water droplets 
which have condensed m the cool 
air 

STEAM ENGINE See engine 

STEEL is an alloy of iron with 
carbon and other substances Other 
elements are often added for special 
purposes 

STEELYARD, an instrument for 
weighing heavy loads It consists of 
a pivoted steel beam with a hook on 



Steelyard for weighing 


the shorter end to carry the load and 
a balance weight which is slid along 
'the graduated beam on the other 
side until the beam ndes absolutely 
level 


STEM STITCH is a 
neat and simple stitch 
used in embroidery 
generally as an outline 
stitch The illustration 
shows the method of 
working You will notice 
that the thread is always 
kept to the right of the 
needle 



Stem 

stitch 



Negative and positive stencils 


STENCILLING, a simple art 
craft, popular in schools It consists 
of cutting out a shape or design or 
lettering previously drawn on stiff 
paper and of planting the design 
thus made on to paper or cloth or 
other material with a stencil brush 
A simplified shape is first chosen 
and drawn on paper (It may then 
be transfeired to oiled stencil 
paper) It is then cut out with a 
sharp-pointed knife against a glass 
or zinc sheet The paper from much 
the shape has been cut is next laid 
flat on the surface to be decorated 
and a stencil brush lightly loaded 
with colour is applied all over the 
cut-out space, thus transferring the 
design to the surface below Colours 
used may be water paint, oil paint, 
tempera or even dye, but in no case 
should the colour be too moist 
What has been described is a 
“positive" stencil A “negative” or 
“outside" stencil print may be got 
by using the shape cut out, and 
stencilling over its edges 

Stencils are used mainly to repeat 
units of a pattern But they can be 
used for individual designs, for 
borders, for notices incorporating 
numerals and letters, and for 
duplicating any work for which you 
have designed the stencil 
STEPHEN (reigned 1135 - 1154 ), 
became King of England on the 
death of his uncle, Henry I The 
country suffered from cn il war 
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between Stephen and his cousin, 
the Empress Matilda, Henry’s 
daughter, who claimed the crown 
The king could not keep his barons 
in order, they built castles without 
permission and made them “dens 
of wicked robbers ” 

Stephen was succeeded by 
Matilda’s son, Henry Plantagenet 
(Henry II) 

STEPHEN, St , one of the seven 
deacons chosen by the apostles to 
help them He was stoned by the 
Jews because he was a follower of 
Christ, and was the first Christian 
martyr His feast is on 26th 
December 

STEPHENSON, George (1781- 
1848), the great engineer, was not 
sent to school but at an early age 
went to work on a neighbouring 
farm At the age of fourteen he was 
given the job of helping his father, 
who was fireman of one of the 
engines at Dewley Colliery Later 
he was given charge of the pumping 
engine, which gave him the oppor- 
tunity of studying the construction 
and mechanism of the engine 

At eighteen years of age he 
attended evening classes and was 
taught reading, writing and arith- 
metic After that he studied mech- 
anics 

In 1810 he was working at 
Killingworth Colliery The pump- 
ing engine of this pit would not 



With thit locon.otize, the "Rocket" Stephenson non a prize 
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Colliery which could pull a load of 
thirty tons at a speed of about four 
miles an hour 

In 1821, a company was formed 
to construct a railway from Stock- 
ton to Darlington For this venture 
Stephenson was appointed engineer 
and having laid down the railway 
track he had then to design a 
locomotive engine So successful 
was he that his engine, Locomotion, 
was capable of drawing ninety tons 
of coal at twelve miles an hour The 
railway was opened on 27th Septem- 
ber, 1825, and the Locomotion drew 
a train which consisted of loaded 
wagons, a coach for the directors 
and their friends, and other passen- 
ger wagons This was the first 
railway in the world to carry goods 
and passengers, and the success of 
the undertaking resulted ultimately 
in the spread of railway transit over 
the whole world 

» When the Manchester to Liver- 
pool Railway was nearing com- 
pletion a prize of £500 was offered 
for the best locomotive which could 
be produced, and this was won by 
Stephenson with his locomotive, 
The Rocket The last years of his 
life he devoted to horticulture and 
agriculture 

STEPPES are broad, uncultivated , 
treeless plains, characteristic of the 
region in south Russia where 
Eur ope and Asia meet 

STEREOSCOPE. Our eyes, being 
some distance apart, get different 
pictures of the scene in front of us 
This can be tested by looking out 
of a window and shutting first one 
eye and then the other 

If two photographs are taken by 
two cameras in the same position 
as our eyes, then they will be slightly 
different from each other 1 he 
stereoscope is a det ice by which the 
right eye sees the photograph from 
the right-hand camera, and the left 
eye sees that from the Idt-hand 



camera The brain then constructs 
an image which has all the depth 
and solidity of the view photo- 
graphed 

STEVENSON, Robert Louis 
(1850-1894), was bom m Edin- 
burgh Because of poor health 
Stevenson travelled a great deal, hia 



R L Stevenson lived in Samoa 
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Inland Voyage and Travels with 
a Donkey tn the Cevennes both 
describing tours in Europe In 1888 
he settled in Samoa, where he died 

Although a writer of adventure 
stones of which Treastae Island is 
the favourite, he was a literary artist 
with a fine sense of atmosphere and 
character, as may be well seen in 
The Master of Ballantrae, Kid- 
napped and Catnona His settings 
are often the Scottish Highlands 
and the South Seas He loved the 
macabre — the terrifying atmosphere 
in which the gruesome blends with 
the grotesque on the border of the 
supernatural Dr Jekyll and Mr 
Hyde , Markham and Thtavm Janet 
are examples 

STICKLEBACK, a fish with both 
freshwater and sea varieties Some of 
the fin-raja at the front end of the 
back fin project as spines or 
stickles The three-spmed stickle- 
back is common in ponds and 
nvers In spring the male has a red 
breast and blue eyes He makes a 
muff-shaped nest of waterweeds, 
and guards the eggs and later the 
small fry in a most warlike manner 

STILL LIFE Ordinary everyday 
things, like jars and fruits and 
loaves of bread, when depicted in 
art, are known as still life A strange 
example is Picasso’s "Fishes,” in 
which a pattern is made of common 
objects — a newspaper, fishes, etc 
More commonly the still-life sub- 
ject is painted realistically by the 
artist 

STINGS from bees, wasps and 
hornets vary in the seventy of 
their effects on different people 



Bees’ stings remain in the wound 
and must be remoted Ammonia, 
“blue-bag,” and other alkaline 
substances help to ease the pain 
STITCHES m plain sew mg are 
worked to secure all hems, seams, 
etc , and should be neat, small, and 
inconspicuous See back stitch, 
BLANKET STITCH, BUTTONHOLE 
STITCH, HEMMING, HERRINGBONE, 
OVERSEWING, RUNNING STITCH, SLIP 

stitch and tacking 



STOAT, a Bntish flesh-eating 
mammal, about fourteen inches 
long, brown above and yellowish- 
white below, with a black tail tip 
The northern stoat’s fur turns 
white in winter, and is called 
ermine The tail tip remains black 
STOCK EXCHANGE, a market 
where stocks, shares, bonds and 
debentures are bought, sold, or 
exchanged An) one w ishing to bu) 
or sell stocks and shares deals with a 
stockbroker, the stockbroker deals 
with a jobber who actually does the 
buying and selling Each jobber 
usually deals in one particular kind 
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of share, such as shipping, oil, 
or diamonds 

STOCKINGS, RENOVA- 
TIONS. For hand-knitted socks and 
stockings, when both heels and toes 
wear badly, it is best to unravel the 
worn part as far as the beginning of 
strong fabric, re -KNITTING from 
there Small holes can be darned, 
and thin places reinforced with 
single darning 

For silk stockings, apply soap to 
a ladder, if a stocking is being worn, 
and this will stop it running To 
mend the ladder, use a fine crochet 
hook or a hook made foi the pur- 
pose, and crochet the dropped loop 
upwards and secure it with a small 
stitch Another method is to turn 
the stocking to the wrong side, 
catch the loop securely with a 
back stitch, if only one loop has 
run, the ladder can be oversewn 
neatly on the wrong side If more 
than one loop has run, fold the 
stocking down the length of the 
ladder, and, beginning one thread 
beyond the ladder, sew with run- 
ning stitch carefully a little 
distance from the laddered part 

STOCKING STITCH. See 
knitting 

STOMATA are pores in the akin 
of a leaf or green stem, through 
which water vapour passes out and 
gases are exchanged They are 

TWO GUARD CELLS 
OF PORE 


PORE OPEN TO 
-ALLOW GASES 
TO PASS 



Stomata open and then closed 


especially numerous m the under- 
sides of leaves Each pore is flanked 
by two sausage-shaped guard cells, 
which open or close the minute 
pore according to whether they are 
full of sap and curved, or contain 
little sap and collapse against one 
another 

See transpiration 

STONE AGE, the earliest stage 
of the story of man as far as it can 
be traced Men m those distant ages 
used tools and weapons made of 
stone, which they sharpened and 
shaped by chipping stone against 
stone, and later by grinding and 
polishing 

There were two Stone Ages In 
the Old Stone Age, men wandered 
about, following animals which 
they killed for food and for the skins 
with which to make clothing They 
also gathered nuts and other food, 
caught fish, but grew no crops 
Their tools and weapons of flint 
are rough and unpolished, and are 
found in caves and in old nver beds 
They used caves as shelters, and 
drew wonderful pictures of animals 
on the cave walls They learned 
how to make fire The New Stone 
Age existed when men lived in hut 
villages, and in huts built on piles 
m lakes fas m Switzerland) Their 
tools and implements were finer, 
better made, polished and ground 
They pierced their axe-heads and 
hammer-heads and fitted them with 
handles They learned to till the 
land and grow crops of com and 
flax They tamed animals for 
domestic purposes They made good 
pottery, and could spin wool and 
flax mto yam and weave coarse 
cloth From their boats they fished 
with nets and with hooks made of 
bone They buried their dead in 
big mounds of earth, called barrows, 
and m sepulchres built of stone — 
this is when Stonehenge was erected 
But they still knew nothing of 
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metals, and their tools and weapons 
were of stone, bone, or horn 

In Britain the Old Stone Age 
began perhaps about 50,000 years 
ago, and the New Stone Age about 
12,000 years ago About 4,000 years 
ago metal-workers (Celts) came to 
Britain, and, after a short Bronze 
Age, the Iron Age, in which we 
still live, began 

STORK, a large black and white 
bird with long neck, long beak, 



Stork with long legs for wadmg 


and long legs for wadmg. It 
migrates from Africa (see migra- 
tion), and often budds its nest on 
roof-tops 

STRATOSPHERE, a layer 
of the earth’s atmosphere which 
begins at about seven nules or 
37,000 feet up The air pressure 
here is very low and the resistance 
to motion is therefore small Bal- 
loons and rockets with scientific 
instruments attached have been 
sent up into the stratosphere, and 
the Belgian Professor Piccard has 


himself ascended over ten miles m 
a special balloon 
STRAUSS is the surname of a 
remarkable famdy of Viennese 
musicians whose light music at- 
tained world-wide fame The elder 
Johann Strauss (1804-1849) com- 
posed dance music and toured the 
world with his band His sons 
Johann, Joseph and Eduard fol- 
lowed in his footsteps Of these 
Johann was the most distinguished, 
and is known to us as the composer 
of the “Blue Danube” and many 
other waltzes, and of the opera 
Die Fledemtaus 

STRAUSS, Richard (bom 1864), 
is no relation of the other Strauss 
family He is a German composer, 
best known by his symphonic poems 
and by his operas 
STREAMLINING. If a rough 
block of wood is pushed through 
water or at a high speed through 
air, then a lot of energy is wasted 
because neither the water nor the 
air flows smoothly over the surface 
of the block If, however, the block 
is made fish-shaped the air or 
water slips smoothly over its 
surface and little opposition is 
encountered The streamline shape 
is used for aircraft fuselages and 
wings, 'and many other purposes 
STRINGS, the stringed instru- 
ments of the orchestra They are 

the VIOLIN, VIOLA, VIOLONCELLO 

and double bass 
STUDY, HOW TO. The ability 
to study effectively is important 
when you are at school, but it is 
even more important in your work- 
ing life To study properly, you 
should have an intense desire to 
know something about the subject 
curiously enough, the more you 
know about a subject, the more it 
becomes your personal property, so 
to speak, and the more you take a 
pride m finding out even further 
facts Make, therefore, the collect- 
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mg of facts about a topic a matter of 
persona] pnde, and discuss the 
points with friends who are inter- 
ested in the same thing 

Most information is picked up by 
reading, so good reading habits are 
valuable Let the conditions in 
which you read be as favourable as 
possible have a good light, if 
possible, a quiet room, be comfort- 
able Then, having decided on a 
reasonable amount of work to be 
done, get on with it If you find 
yourself mmd-wandenng, remind 
yourself of the importance of the 
work on hand as a means of creat- 
ing good study habits, and bring 
your mind back again to its task 
A little regular study every day is 
far better than a large amount once 
a week And the sooner it becomes 
automatic, the better If you are 
physically fit, there should be no 
effort entailed, so get plenty of 
exercise as part of your system of 
effective study 

In studying, a good plan is to 
peruse a chapter quickly to see the 
mam points Then re-read the 



Sueamlme shapes make for speed 


chapter slowly and thoroughly, 
noting how each paragraph fits in 
with the scheme of the chapter 
Always read with a pencil in your 
hand, and jot down notes as you 

S i along, expressing each idea or 
ct as concisely as possible This 
helps to keep you concentrated and 
leaves you with a neat record of 
what you have read Making charts 
and tables out of the facts is good 
fun, and many people find things 
easier to remember when set out in 
this diagrammatic form These 
notes, charts, or tables should be 
kept for reference and consulted 
from tame to time 

Some people can remember the 
look of the written page in their 
note books, and the ability to do 
this can be developed at odd 
moments during the day by look- 
ing at one’s surroundings, shutting 
the eyes, and seeing how much one 
can remember With patience this 
eye-memory can be strengthened, 
and is very useful Commit things 
to memory over a long period— 
last-minute cramming is useless 
Memorize facts and ideas, rather 
than the words expressing them 
Repeat each fact or idea quietly to 
yourself with the definite intention 
of recalling it later Then practise 
recalling when away from your 
notes 

In examinations, read through all 
the questions first Select the one 
you feel you can answer best, and 
start on that Note carefully what 
the question is asking you, and, 
before answering, decide what the 
examiner wants to find out from 
you (Many people write easily, but 
take too little care to answer what 
they are asked ) Jot down on paper 
all the facts, names and terms you 
can remember about the topic 
Next, re-arrange such facts, names 
and terms as you need in some sort 
of scheme or skeleton, grouping 
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similar facts together Finally ex- 
pand each set of allied facts into a 
paragraph Remember to introduce 
your answer by some sentence 
designed to arouse the reader’s 
interest m what follows, and con- 
clude your answer with a general 
sentence rounding off what you 
have written 

STYE, an inflammation of the 
eyelid, centring upon one eyelash 
Pam may be relieved by a poultice 

STYLE, in literary composition, 
the way m which you write A good 
style is clear, forceful and usually 
simple It is direct, not roundabout 
It is the careful choice of words, 
the writer avoiding the use of too 
many adjectives, high-flown ex- 
pressions, hackneyed phrases, exag- 
gerative words like very, and weak 
words like somewhat and rather 
Say what you have to say clearly 
Then strike out every word that 
does not pull its weight “Good 
style is proper words m their proper 
pla ces ” See also essay writing 

STYX is in classical mytho- 
logy the principal river of hades 
See also charon. 

SUBJECT (in grammar) See 
GRAMMAR 

SUBMARINE, a small warship, 
which can move under the water as 
well as on top It ib fitted with 
tanks which admit water, causing 
the vessel to sink when tlm water 
is blown out, the vessel rises On 
the surface, the propellers driving 
the vessel forward are turned by 
Diesel engines, which also work 
generators to generate electricity 
this is stored in batteries and when 
the vessel is submerged these 
batteries work the generators which 
now become electric motors for 
turning the propellers A periscope, 
a long tube fitted with prisms, 
enables the crew, when submerged 
just below the surface of the water, 
to see above the surface 


SUBTRACTION, taking one 
quantity or number away from 
another. Place the number to be 
subtracted under the number which 
is to be reduced Proceed as follows 
7 from 2 is impossible, 
borrow 10 from the tens 4882 
column, 7 from 12 — 5, 1437 

write 5 Borrowing 10 from 

80 makes the 8 into 7; 3 

from 7=4, write 4 4 can- 
not be taken from 3, borrow 10, 4 
from 13 = 9, write 9 Borrowing 
10 hundreds from 4,000 makes the 
4 into 3, 1 from 3 = 2, write 2 
As a check* 1437 + 2945 =4382 
Money Subtract from the right- 
hand end \d — 0 = \d , 9d from 
2 d cannot be done, so V24 must be 
borrowed from the 

shillings , 9 d from £ s d 

14 d leaves 5 d , 8j 243 16 2J 

from 15r leaves 7 s , 171 8 9 

£1 from £ 3 leaves 2, . -7 

7 from 4 cannot be 
done, so 10 is bor- 
rowed from the next column, 7 
from 14 leaves 7 1 from 1 leaves 0, 
so there are no hundreds 

Algebra There 13 a useful rule for 
subtraction in algebra change the 
signs of the bottom line, and add 
in the usual way 

From 4rf — Sat* + x — 8 
Take 7** — + 7x + 2 

— 3rf — 2x* —6x —10 


4 — 7 = — 3, write — 3rf, 
— 3 -f 1 = — 2, write — 2*°, 
1 — 7 = — 6, write — 6x, — 8 — 2 
= — 10 

SUDAN. See anglo-egyptian 
SUDAN. 

SUEZ CANAL, runs through 
EGYPT, joining the Mediterranean 
to the Red Sea, and providing a 
short sea route from Europe to the 
East It was completed in 1869 by 
de Lesseps It is at sea level all the 
way through Port Said is at one 
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end and Suez at the other It is 
administered by a French company 
Britain owns nearly half its shares 

, SUGAR is an almost universal 
component of plant juices, it is a 
carbohydrate used as a source of 
food by the plant It is extracted 
for human consumption from the 
sugar cane, beet, and maple, in 
which it is present m large quanti- 
ties The juice is concentrated by 
distillation to give sugar and 
treacle 

SUITE in music means three or 
four pieces to be played in sequence 
In classical music of the 17th and 
18th centimes a suite contained 
four dances (V) aUemande — a digni- 
fied dance (4 beats to the bar) 
hailing originally from Germany, 
(2) a courante, a quick r unning 
dance (3 beats to the bar) hailing 
from France or Italy, (3) a tara- 
bande, slow and stately (3 beats to 
the bar) from Spam, and (4) a 
' gtgue or jig, a lively dance in com- 
pound time from England Other 
dances, such as a minuet, were often 
inserted before the jtg, and this 
arrangement is a link between a 
suite and a symphony- See porm in 
MUSIC Today any loosely connected 
set of pieces can be called a suite 

SULPHUR is a solid yellow non- 
metallic element which bums easily 
with a blue flame giving off sulphur 
dioxide, a choking, poisonous gas 
Sulphur is used in the manufacture 
of sulphuric acid, fireworks and 
drugs, and m the vulcanizing of 
RUBBER 

SULPHURIC ACID, oil ofvitnol, 
is a corrosive acid and one of the 
basic materials of the chemical in- 
dustry It is the acid m lead accumu- 
lators, and a phial of it is to be 
found in most fire extinguishers 

SUMATRA- See east indies 

SUN, the body about which the 
planets rotate It is about 93 million 
miles from the earth and about 


864,000 miles in diameter Although 
its temperature ib about 6,000 deg 
C , it is not burning m the ordinary 
sense that coal bums in air by com- 
bining with its oxygen The ele- 
ments found by spectrum analysis 
to exist in the sun are all found on 
the earth, and this suggests that the 
earth originally came trom the sun 
but has cooled more quickly Most 
energy on the earth is derived from 
the light of the sun, either directly 
as in plant foods (see photo- 
synthesis), or indirectly as in 
rivers from ram from clouds formed 
by the sun, or coal from plants 
which grew m the sunlight of long 
ago 

SUPERCHARGER, a pump 
which forces more explosive gas 
into the cylinders of an internal 
combustion engine when, owing to 
low air pressure or high speed they 
are not getting completely filled A 
supercharger increases the height to 
which a plane may fly and the speed 
of a car 

SURFACE TENSION. All 
liquids behave as if they had an 
elastic skm on top which is always 
trying to contract This contract- 
ing force is called surface tension 
and tends to resist any stretching of 
the surface See capillary action 



Dip a clean camel-hair paint 
brush into water The hairs of die 
brush will fluff out, but when the 
brush is lifted out of the water, the 
hairs tend to be pulled together into 
a sharp pomt by the water surface. 
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The hero of Swift's “Gulliver's Tuwels" visits Ltlhput In 


SURREALISM is a particular 
type or school of modem art 
Surrealist painters paint -what they 
see when their imagination is most 
free to roam, as when they dream 
They show us their imaginings un- 
hampered by reason or common 
sense But they are at pains to work 
out these imaginings in designs and 
colour patterns interesting to the 
eye So, too, surrealist poets attempt 
to write directly from the imagina- 
tion without the censorship of 
intellect 

SWALLOW, a migrant bird 
(see migration) which hunts in- 
sects while flying, and builds mud 
nests lined with feathers on rafters 
m bams or similar places Its 
plumage is blue-black with a reddish 
throat and forehead, its tail long and 
forked There is a picture on page 
76 

SWAZILAND is a small British 
protectorate at the southern tip 
of Mozambique Cattle and sheep 
are reared, and maize and millet 


grown Some tobacco is exported 
See the map of the union of south 
AFRICA 

SWEDEN, adjacent to Norway, 
resembles Denmark m the extreme 
south Farther north are lakes sur- 
rounded by agricultural land, giv- 
ing way to forest and, in the 
extreme north, to tundra Timber 
is earned down the numerous short 
rivers, to sawmills at the mouths, 
and wood pulp and paper are the 
chief exports Matches and textiles 
are also manufactured, and iron ore 
is mined Most of the people live 
in the southern lowlands The chief 
towns are Stockholm, the capital, 
Gothenburg, and Malmo on the 
south-west coast Uppsala is a uni- 
versity centre See map of Scandi- 
navia 

SWIFT, Jonathan (1667-1745), 
was educated at Trinity College, 
Dublin In 1689 he came to 
England, but finding it hard to 
make his way, returned to Ireland 
and entered die Church in 1694 Jn 



this land of tmy people , he has many strange adventures 


1696 he was bach in England, and 
met Esther Johnson, the “Stella" 
to whom he sent vivacious letters 
( Journal to Stella) and whom he is 
sometimes said to have married 
His time was spent between England 
and Ireland, and in 1713 he was 
made Dean of St Patrick’s, Dublin 

His satirical work is his best, in 
particular Gulhvei's Travels m 
which Captain Lemuel Gulliver 
has remarkable experiences in four 
strange lands, among them Lilliput, 
the inhabitants of which axe a few 
inches high, and Brobdmgnag, the 
land of giants Earlier satires on 
literary and religious subjects are 
The Battle of the Books and A Tale 
of a Tub 

SWIMMING The simplest way 
of propelling yourself through the 
water is by means of the breast- 
stroke This is begun by extending 
the arms to the front as far as they 
will go, with the palms together and 
fingers and thumbs of each hand 
touching (1) Sweep the arms 


strongly, but not hurriedly, in a 
semicircle towards the body, at the 
same time drawing the legs up with 
knees turned outwards and heels 
close together (2) As the arms are 
brought into the forward position 
to begin the next stroke, kick the 
legs outwards and backwards, keep- 
ing the ankles as loose as you can, 
continue these movements but 
always regularly and without flurry 

In the back-stroke, you lie upon 
the water looking up, leg6 together 
and straight, arms straight to the 
sides (1) Carry the arms through 
the air until straight above the head 
and in line with the body, at the 
same time bringing the heels up to 
the body, feet and knees turned 
out, and kicking outwards strongly 
(2) Sweep the straight arms through 
the water down to the sides again, 
at the same time bringing the feet 
together, thus getting back to the 
original position 

The easiest way to learn to due 
is to stand on the edge of the 
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Swvtzei land, a country of high mountains well known to tourists 


swimming bath, rise once or twice SYNAGOGUE, a meeting-house 
on the toes, extend the arms above in which Jews worship God, study 
the head, bend forwards arching the Law, and perform other reli- 
the back, and spring from the toes, gious duties The first synagogues 
kicking the feet upwards were probably built during the 

SWITZERLAND is a federal EXILE, when the Jews could not go 
republic whose southern half lies up to the temple at Jerusalem to 
amidst the Alps, the northern half worship Jesus often taught in 
consisting of a plateau and the Jura synagogues 

Mountains Abundant water-power SYNTAX is the branch of gram- 
provides hydro-electricity mar which deals with sentences and 
Skilled workers manufacture high their construction 
quality foods, cheese, tinned milk Every sentence is a group of 
and chocolate are exported, and the words which makes complete sense 
magnificent scenery of the snow- This requires that each should have 
capped Alps attracts many tourists at least one subject and predicate 
and winter-sports enthusiasts Here Sentences are of various types 
the nimble chamois, a goat-like (1) The Smgle Simple Sentence 
animal, is to be seen The capital, makes a smgle statement I am 
Berne, lies m the midst of the tired 

plateau to the north-east Zurich (2) The Double Simple Sentence 
produces textiles and embroidery, is made up of two smgle simple 
to the west Neuchcttel has a noted sentences usually jomed by the 
clock-making industry In the conjunction and or but I am bred 
south-west, Geneva also is famous and I am going to bed 
for clock-making, and is the seat (3) The Multiple Simple Sen- 
of the International Red Cross tence is made up of three or more 
German, French, Italian and smgle simple sentences I am tired 
Romansch are all official languages ana I am going to bed but you must 
SYMPHONY. See form in music wake me up man hour. 


562 



(4) The Complex Sentence is 
made up of one main clause and 
one or more subordinate clauses 
(see below) When the ram has 
stopped, I am going to visit Ted who 

(5) Now imagine a sentence in 
which a statement such as we have 
in examples (1), (2) or (3) is linked 
on to such a statement as m example 
(4) I am ttred, but when the ram has 
stopped I am going to visit Ted (who 
ts m) Here we have two mam 
clauses and one (or more) subordin- 
ate clauses It is called the Double 
Complex Sentence 

(6) If you add more mam clauses, 
you get the Multiple Complex 
Sentence I am tired and I am gomg 
to bed, but, when the ram has 
stopped, I am gomg to visit Ted who 
ts tu 

Clauses are parts of sentences 
A mam clause, if removed from 
the sentence will itself become a 
Single Simple Sentence I am tired 
I am gomg to bed You must wake 
me up man hour I am gomg to visit 
Ted Each has at least a subject and 
a predicate 

A subordinate clause, if removed 
from its sentence, makes sense so 
far as it goes, but does not make 
complete sense when the ram has 
stopped (doing the work of an 
adverb), who is til (doing the work 
of an adjective) “He knew what I 
meant ” (doing the work of a noun 
because equal to my meaning) 

A phrase is a group of words 
without a finite verb xn an hour, 
gomg to the fair, along the seashore 
The relationship to each other of 
the individual words of the sentence 
can be broadly grouped under fl) 
agreement of connected words, (2) 
government of one word by another 
SYRIA and LEBANON are 
two adjacent Near East republics 
Lebanon is a strip of high land 
lying along the east Mediterranean 


coast, and Syria u mostly an 
inland plateau with a lowland area 
around the Euphrates Oranges, 
olives and cereals are gro w n in 
Lebanon, and cereals and cotton in 
Syria, where some sheep and cattle 
are also reared The capitals are 
Beirut (Lebanon), Damascus 
(Syria), and the chief towns are the 
ports of Beirut, Tripoli and Sidon, 
and the inland town of Aleppo in 
S yria S ee the map of the near east 

SYRINGE, a small pump with- 
out valves, consisting of a glass or 
metal tube fitted with an airtight 
piston rod As the rod is withdrawn 
air is ejected at the top of the tube 
and below the piston a vacuum is 
formed in the lower part of the 
tube, into this the surrounding 
liquid is forced by atmospheric 
pressure When the rod is pushed 
in, the liquid in the tube is forced 
out again 

A hypodermic syringe is for 
injecting measured quantities of 
liquid mugs into the body It has 
a hollow needle with a sharp point. 



Pulling the piston fills the syrmge 


56 3 



<?£L ¥ -Q?3 


TABERNACLE, the tent which 
the children of Israel used in the 
wilderness as the holy place where 
God dwelt The name is sometimes 
given to dissenters’ places of wor- 
ship It is also given to the small 
cupboard m Roman Catholic 
churches in which the Blessed 
Sacrament i s kep t 
TABLE TENNIS is an indoor 
game between two or four players, 
played with a small celluloid ball 
and wooden bats (perhaps covered 
with cork or rubber) on a table 
9 feet long by 5 feet wide and 2 feet 
6 inches high, with a white strip 
$ inch wide round the edge It 
is divided across the middle by a 
net 6j inches high The players 
strike the ball alternately, and it 
must bounce once on the receiver’s 
side of the net before being struck 
by him If a player puts it into the 
net or off the table or fails to hit it 
his opponent gams a point The 
first to reach 21 points is the 
winner, unless both reach 20 points 
when one player must get two clear 
points ahead to win The service is 
changed every 5 points, when 
serving, the server must see that the 
ball bounces first on his side of the 
net, otherwise he loses the pomt, 
should the ball after bouncing hit 
the top of the net then fall into the 
receiver’s court, the stroke does not 
count and the server must serve 
again, but three consecutive net 
balls lose the point When foui 
players are playing, the ball is 
struck by alternate opponents, no 
player may have two consecutive 
hits 

TACKING STITCH is used 
mainly to hold material m position 
until it can be sewn, but this stitch 
also makes a decorative embroidery 



Example of tacktng stitch 

border Begin with a knot if tha 
tacking is to be taken out later, if] 
used decoratively, secure it with aj 
back stitch on the wrong side oft 
the material 

TANAGER. See cage birds 
TANGANYIKA is a former 
German colony in East Africa,) 
now governed by Britain See! 
mandate Native agriculture and 
stock-rearing are well developed, 
and sisal, coffee, cotton and hides 
are exported Groundnuts are being 
widely grown A few white settlers 
live in the region around the 
extinct volcano Kilimanjaro The 
chief town and port is Dar-es- 
Salaam See the map of Africa 
TANGENT. See circle 
TANGO, a dance originating in 
Mexico, and now danced all over 
the Spamsh-Amencan countries 
In a very modified form it is danced, 
in European ballrooms ( 

TAOISM is a Chinese religion 
supposed to have been first taught 
by Lao-tze, who lived m China in 
600 B c and is credited with having 
written a famous book, the Too Te 
Chmg, about “Tao,” which means 
“the Way ” He taught men to be 
unselfish and not to judge others | 
In later centimes Taoism became 
largely a matter of spells and, 
magical practices ) 

TAP, a controlled outlet from 
which liquid or gas can be drawn off ' 
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Hot v the household tap works 


When the domestic water tap is 
s<!xewed down, a metal disk, with a 
Washer of leather or some other 
substance, closes an aperture and 
hlolds the water m When the tap is 
unscrewed, the disk rises and the 
water is able to pour through 
I TAPES, TO PUT ON Tape is 
much used on clothing and house- 
hold articles It is neat and strong 
id the same on both sides, ana 
; at the ends has no raw edge, 
may be sewn on the right or 
mg side of material or garment 
ai required 

When you sew tape on the wrong 
side of an article, make the tape 
secure by sewing a length of it 

S to the width of the tape or 
r if the tape is very narrow, 
oversew along the edge of the 
garment with the right side to- 
wards you, next turn to the wrong 
side of the material and hem along 
the three sides of the tape, turning 
under the free end of die tape to 


prevent it curling up Finish with a 
BACK STITCH Or two 

If the tape is to be sewn on to the 
right side of the garment, oversew 
all round instead of hemming 


To sew a loop on to a towel, mark 
off two squares on the tape ends 
Sew the ends together and place 
where required Attach the ends as 
for the wrong side of material and 
finish 

TAB. is a heavy viscous black 
material obtained in the distilla- 
tion of wood and coal It is used 
for waterproofing fabrics, wood, and 
road surfaces 

TABTAN, woollen cloth with 
various patterns of horizontal and 
vertical stripes, used for the dis- 
tinctive dress of the Highlanders of 
Scotland 

TARTAR, a term applied to 
mixed Asiatic races inhabiting parts 
of Siberia, Turkestan and the 
Russian steppes (treeless plains) 

In the Middle Ages the Tartars 
included the warriors of Mongo- 
lian and Turkish origin, followers 
of Genghis Khan (“Very Mighty 
Ruler”), the Mongol conqueror, 
who in the 13th century had over- 
run Northern China, and earned 
his conquests across Asia to the 
Persian Gulf and the Caspian Sea 
He died m 1227, and was succeeded 
by his son, whose nephew, Batu, 



The Tartan attack 
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led the Tartar hosts which invaded 
Russia, ravaged Moravia and Silesia, 
took Cracow and threatenedVienna 
They were then turned back by the 
bravery of the Germans, Czechs 
and Poles But for two centimes, 
the Tartars of the Golden Horde 
(they were a yellowish people) 
occupied the lower Volga and the 
south-eastern steppes, forcing Rus- 
sian pnnces and city republics to 
pay heavy tribute 

Kublai Khan, the grandson of 
Genghis, completed the conquest 
of China, and had his capital at 
Peking He was the first foreigner 
to rule over China His Mongol 
Empire at one time extended from 
the Arctic to the Strait of Malacca, 
and from Korea in the Far East to 
Asia Minor and the borders of 
Hungary The splendours of his 
court are described by mahco polo 
Kublai died in 1294 

TARTARIC ACID is a solid 
organic acid made from “cream of 
tartar,” a substance obtained from 
wine-vats It is used m baking 
powder (sodium bicarbonate) and 
many effervescent drinks 

TAXATION is the raising of 
money from the citizens to pay the 
costs of government, military pro- 
tection, social services, etc Taxes 
are proposed by the Chancellor of 
the Exchequer and must be passed 
by the House of Commons They 
are of two lands 

(1) Direct Taxes are those which 
citizens pay directly to the Govern- 
ment, such as (a) income tax and (b) 
death duties 

(a) Income tax requires the pay- 
ment to the Government of a 
proportion of one’s annual income, 
whether drawn from wages, salary, 
ownership of property, interest on 
shares, etc The proportion to be 
paid by each person is fixed in 
accordance with a graded scheme by 
which the larger incomes pay a 


greater proportion than the smaller 
incomes 

(b) Death duties are payable on 
the value of the estate (i e the 
possessions) left by a person who 
has died, the amount varying with 
the value of the estate 

(2) Indirect Taxes are paid in- 
directly on goods purchased, etc 
For example, Customs duties are 
payable on imported goods such as 
tobacco, sugar, silk, etc This tax is 
paid by the importer, but he adds 
it to the price the shopkeeper pays, 
so it becomes part of the price you 
pay Excise duties are those on 
goods or articles manufactured in 
this country, such as beer and 
spirits Entertainment and pur- 
chase tax and money for licences 
also fall under this head l 

TCHAIKOVSKY, Peter Ihcjh 
(1840-1893), probably the he it 
known Russian composer Former y 
a civil servant, he devoted himse f 
to music and was later helpe i 
financially by a wealthy woma a 
music-lover whom he never me ; 
Many of his works, like the Plan o 
Concerto m B flat minor, theFourtl , 
Fifth and Sixth (“Path^tique” ) 
Symphonies, and the “Swan Lake 1 ’ 

f 



Tchaikovsky, Russian composer 
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PICTURE BEING 
^RECEIVED 



How pictures an sent by toneless telegraphy to distant places 


d "Nutcracker” ballet suites, 
ave now become firmly es tab- 
shed m the affections of the public. 

TELEGRAPHIC TRANS- 
MISSION OF PICTURES, 
’o send a picture by telegraphy, 
: is fastened on a rotating travelling 
i ylinder and scanned by a small 
penal of light which slowly 
covers the whole of the picture bit 
by bit as the cylinder rotates and 
moves along A photo-electric 
pki.t. is affected by the amount of 
light reflected from the picture at 
any one time, this amount depend- 
ing upon the lightness or darkness 
of the point bang scanned The 


light felling on the cell controls the 
size of the current which is sent 
along the telegraph line or is 
wirelessed through the air 
At the receiving end a somewhat 
s i m il ar apparatus is used A light, 
the intensity of which is controlled 
by the transmitted current, is 
focused upon a piece of photo- 
graphic-sensitive paper on a cylin- 
der The cylinder rotates and 
moves along, all m step with the 
transmitter By this means there is 
reproduced upon the sensitive 
paper, after developing, an exact 
copy of the original picture on the 
transmitter cylinder 
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TELEGRAPHY is a method of 
bending signals by means of elec- 
tric currents through a wire The 
illustration shows that when the 
key at the sending end is de- 
pressed, a current flows through the 
wire to the receiving end Here the 
current operates either a light or a 
buzzer (otherwise called a sounder) 
for as long as the key is held down 
Signals are usually composed of 
the short and long impulses which 
form the morse code The circuit 
shown allows messages to be 
sent in either direction if a key is 
not being used for sending, the 
current from the other end can go 
through the back-stop or contact 
and operate the buzzer 
In automatic telegraphy a mes- 
sage for transmission is typed on a 
keyboard which turns the message 
into groups of dots perforated 
m a strip of paper This strip is 
then passed through an electrical 
transmitter which automatically 
telegraphs the message at high 
speed along an electrical circuit to a 
distant receiver Here the electrical 
impulses are magnified and then 
used to operate a special type- 
writer, which types the message in 
ordinary letters and figures 
In wireless telegraphy, trams of 
waves are sent out by a transmitter 


for long or short periods These are 
picked up and turned into sound 
signals at the receiving end 

See also telegraphic transmis- 

SI ON OF PIC TURES and TELEPRINTER 

TELEPHONE, a means of com- 
municating speech by electric cur- 
rents The sound waves of the 
voice enter the mouthpiece and 
strike a microphone containing 
carbon granules behind a thin 
sheet of metal, the vibrations of 
this sheet of metal, the diaphragm, 
cause compression of the granules, 
which alters them resistance to an 
electric current So a varying' 
current results which is earned by 
a wire to the receiving end where 
it passes, m the earpiece of another 
telephone, into an electromagnet 
and vibrates an iron diaphragm 
fixed in front m accordance with the 
variations m the current The 
vibrations of this diaphragm pro- 
duce sound waves similar to those 
which originally fell on the micro- 
phone of the telephone at the other 
en d of the w i re 

TELEPRINTER, a telegraphic 
instrument which conveys messages 
in prrnted form It has two parts, 
the transmitter and the receiver 
The transmitter has a keyboard 
similar to a typewriter keyboard, 
and the depression of a key on this 



The telephone changes sound into clcctnc current and bach again to sound 
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keyboard types the required char- 
acter on a distant typewriter at the 
other end of an electrical circuit 
In the same way, messages from 
distant keyboards are received and 
typed on the receiver part of the 
teleprinter 

TELESCOPE, an instrument 
which by means of optical lenses 
gives to an observer an enlarged 
view of a distant object The first 
lens produces an image upside 
down, and this image is then en- 
larged by a magnifying glass For 
inspecting objects on this earth, 
this image must be turned the 
right way up by means of another 
lens, or pair of prisms as in bino- 
culars, before being magnified As 
more light is collected by the first 
lens of a telescope than by the naked 
eye, the telescope image will be 
brighter 

The astronomer often lets images 
too faint for the eye fall upon 
photographic plates, and thus ob- 
tains photographs of stars which 
have never been seen 

TELEVISION. Consider a still 
picture, a scene with no motion 
This can be split up into a large 
number of parallel strips, each of 
which can be considered as a 
succession of light and dark por- 
tions If we can arrange a photo- 
electric cell so that the light from 
each part of the strip is concen- 
trated upon it in turn, then we shall 
get from the cell a current which 


vanes in accordance with the 
shading of the strip When one 
strip has been dealt with, the hght 
from the next is thrown on the cell, 
a portion at a time from one end 
to the other of the strip, and so 
on for all the strips This process is 
called scanning 

The latest television camera 
receives an image of the scene to be 
televised upon a special screen, 
composed of a large number of 
photo-electric cells In a very short 
space of time the screen is scanned 
or, in a sense, inspected by a 
beam of electrons which is pro- 
duced and controlled automatically 
by another part of the camera 

At any one point of the image the 
current which is generated by the 
electron beam as it passes depends 
upon the brightness of the illumina- 
tion of the photo -electric cell at 
that pomt 

Thus, in the way mentioned 
above, the picture is translated into 
a current of varying size which can 
be transmitted through the air to a 
receiving set 

In the latest receiver the picture 
is rebuilt upon the screen of a 
cathode ray tube The screen is 
scanned at very high speed by a 
moving beam of electrons which 
causes a spot of hght where it 
strikes the screen The brightness 
of the spot is controlled by the 
strength of the received signal The 
effect on the eyes is of a complete 


IMAGE WHICH HAS BEEN 


IMAGE AS INVERTED 
BY CONVEX LENS 



CONVEX LENS RECEIVING 
AND INVERTING IMAGE 
OF TREE \ 


EYEPIECE 

MAGNIFYING 

IMAGE 


CONVEX LENS>- 
INVERTING THE 

INVERTED IMAGE 



IMAGE OF TREE AS SEEN 

MAGNIFIED BY EYEPIECE 


The telescope's lenses gtve an enlarged vnage of a distant object 
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The television camera turns the light and shade of what is going on m font 
of it mto an electric current of varying strength, tins current is broadcast to 
home tecewtng sets which turn it back mto moving pictures 
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picture So the original scene, 
having been transformed into an'* 
electrical current of rapidly vary- 
ing strength, is now reconverted 
into a visible moving picture 

TEMPERATURE, the degree of 
hotness of a substance, or of any 
particular pomt on the earth’s sur- 
face dependmg on the altitude of 
the sun, duration of daylight, height 
above sea level, distance from the 
sea, aspect, prevailing winds, and 
amount of cloud Temperatures 
vary from hour to hour They are 
measured by thermometers At 
meteorological stations tempera- 
tures are taken at stated times 
throughout the day, and the maxi- 
mum and minimum readings are 
recorded Average daily, monthly 
and yearly figures are calculated and 
used in the construction of weather 
and climate maps See meteoro- 
logy 

TEMPLE, the sacred building at 
Jerusalem where the Israelites wor- 
shipped God and offered sacrifices 
Solomon built the firat Temple, 
which was destroyed when the 
Babylonians earned the people off 
to exile The Temple which the 



Tennyson, Vtctonan pod 


people built when they returned 
was pulled down by Herod twenty 
years before Christ came, Herod 
built his own Temple, but this was 
destroyed in a d 70 The Greeks and 
romans, too, built many fine 
te mple s 

TENNIS. See lawn tennis 
TENNYSON, Alfred, Lord 
(1809-1892), was educated at Cam- 
bridge where he met Arthur Hall am, 
who became his closest friend His 
earliest verse appeared m 1827, with 
some by his brother, Fredenck 
In 1830 appeared a volume of his 
own verse, Poems , chiefly Lynccd 
In 1833 Hallam died, and Tenny- 
son began In Memonam, a poem, or 
rather a long senes of poems, 
celebrating his friendship and his 
sense of personal loss In 1833 a 
further collection of poems ap- 
peared, and, m 1842 a complete 
edition of all his poetry so far 
This included “A Dream of Fair 
Women,” “The Lady of Shalott,” 
“The Lotus-Eaters,” “Ulysses,” 
and “Morte d’ Arthur ” In 1847 he 
published The Princess, a long poem 
containing some of his best-known 
songs, such as “Now sleeps the 
crimson petal,” and “The splen- 
dour falls on castle walls ” 

1850 saw him poet laureate, in 
succession to Wordsworth In 
Memonam, now finished, was pub- 
lished in this year As Poet Laureate 
he wrote verses on national events, 
such as the “Ode on the Death of 
Wellington ” In 1884 he was made 
a peer, and upon his death he was 
buried m Poets’ Comer, m West- 
minster Abbey His other works 
include “Maud,” “Idylls of the 
King,” “Enoch Arden,” “The 
Ballad of the Revenge ” “Crossing 
the Bar ” 

TERMITE See bee 
TESTAMENT. See covenant, 
new testament and old testa- 
ment 
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Thackeray, Victorian novelist 

THACKERAY, William Male- 
peace (181 1-1863), English novelist 

Until he went to Pans m 1833 
to study drawing, Thackeray had 
not settled to any particular work 
He returned to England m 1837, 
and wrote the Yellotophish Papers 
m which the reader views the 
great from the point of view of their 
footmen In 1842 he began to write 
for Punch , his contributions includ- 
ing the articles appearing in 1847 
■3 The Book of Snobs, an attack on 
social snobbery The Luck of Barry 
Lyndon purports to be the auto- 
biography of an infamous scoundrel 
who sees nothing wrong with him- 
self— a piece of irony from start to 
finish But his principal novels are 
Vamty Fair, Pendetms, The New- 
comes and Esmond In these he 
depicts people, not with the exuber- 
ant, tolerant humour of Dickens, 
but with a critical eye seeing both 
good and bad qualities in the same 
person He is a realist 

THAILAND. See siam 

THEATRE, a building specially 
designed and equipped for the 
performance of plays Theatres 
have existed m England since the 
reign of Queen Elizabeth, the first 
permanent theatre, simply called 


“The Theatre,” being built during 
her reign in London Buildings 
designed for plays are, however, far 
older than this and remains can still 
be seen in Greece, notably at 
Epidaurus, of theatres built long 
before the Christian era 
In England, before theatres were 
built, plays were first performed m 
church as part of the service, being 
dramatized versions of Bible stones 
Then these plays were performed on 
wheeled platforms called pageants 
(See drama ) Later bands of stroll- 
ing players took to performing 
them in the courtyards of inns 
An inn was usually built so as to 
enclose an open square into which 
carts and coaches with travellers 
were drawn through a narrow 
passage. Wooden galleries ran along 
the inner walls of the inn looking 
down upon the yard, and spectators 
could use these galleries to viev 
die play while others crowded the 
yard itself, at one end of which the 
acting took place 
When men thought of erecting a 
building specially for the presenta- 
tion of plays, naturally they followed 
the design of the inn yards The 
first theatres — those that Shake- 
speare himself knew — were usually 
circular or square buildings with 
galleries running round the inside 
walls, the galleries roofed in from 
the weather but the floor of die 
theatre open to the sky and with- 
out seats for the audience, who 
stood in the “pit ” The stage had 
more depth from bade to front than 
today, while at the back of the stage 
was an inner stage, separated from 
the outer part by curtains which 
could be drawn back to give extra 
depth Above the inner stage was a 
balcony, used in plays — as in 
Romeo and Juhet — whenever the 
stage direction was given, “Enter 
above” Above the balcony was 
another storey, popularly called 
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Inside the Ehxabethnn Theatre 


18th Century Stage 


The Ancient Greeks had theatres, hut drama tn England began m brief 
dramatized versions of Bible stones performed m church, these playlets were 
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Mtraclo Play on 
Movable Stage 
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later performed on movable stages The first theaUes 
open to the shy , have developed mto the spacious covered buildings of toda 
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the heavens,” where furniture 
was stored, theatre property kept, 
and actors dressed No curtain 
divided the stage from the audience, 
so all stage furniture had to be 
ai ranged in public There was no 
lighting, and no scenery to speak 
of— the Elizabethan author de- 
scribes the scene m the speeches 
of his characters, for the rest the 
audience must use their imagina- 
tion more freely perhaps than we 
do today Costumes, however, were 
highly elaborate and colourful 
During the following centimes 
the theatre developed in size , grew 
a roof, was lit artificially, first by 
candles, then by gas, and lastly by 
electricity, and its orchestra settled 
itself in a pit m front of the stage 
The modern theatre is usually 
designed for the comfort of the 
audience Curtains, which are 
lowered at the end of acts, make it 
possible to change settings from 
act to act A steel safety curtain, 
which must be lowered once dur- 
ing each peiformance, makes it 
possible to cut off the stage from 
the rest of the theatre m case of 
fire, and all stage hangings must be 
rendered fireproof The stage slopes 
upwards from the audience, this is 
shown in the directions “upstage” 
and “downstage”, meaning to- 
wards the back and the front of the 
stage respectively, some producers 
use a revolving stage to facilitate 
scene-changes The stage is lit up 
by powerful electric lights, ar- 
ranged m battens on the roof of 
the 6tage, with powerful flood- 
lights — limelights — at the corners, 
all shining downwards Footlights, 
too, are placed on floor-level, or 
slightly below it, at the front of the 
stage, directed upwards on to the 
faces of the actors Concentrated 
beams of light called spotlights, 
arranged at the back of the theatre 
and often half-way back, can be 


adjusted to throw a still stronger 
light on the actors These lights 
are covered with coloured gelatine, 
so that different lighting effects can 
be achieved by a combination of 
different shades 

Such powerful lighting makes it 
necessary for the actors to use make- 
up, as their natural colouring 
would look u nnatu rally pale 

THEODOLITE, a telescope, 
mounted on a firm tripod stand, 
which turns round and up and down 
and can be used to measure angles 



Theodolite foi measuring angles 


m both horizontal and vertical 
planes by noting the amount of 
turning needed to bring it to bear 
on a distant feature 
THERMIONIC VALVE. See 

VALVE 

THERMITE is a mixture of 
aluminium powder and iron oxide, 
which when ignited bums with 
great fierceness and produces molten 
iron It is used for welding steel and 
as a filling for in cendi ary bombs 

THERMOMETER, an instru- 
ment for measuring temperature 
The illustration shows the mercury 
thermometer, in which the increase 
in volume of the mcrcurv m the 
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bulb, caused by a rise in tempera- 
ture, is forced to take place along a 
fine glass tube The distance the 
mercury thread travels along the 
tube shows how hot the bulb is 
The scales used are Centigrade, 
Fahrenheit, and, rarely, Reaumur 
THERMOSTAT, a device which 
controls the heating apparatus so as 
to keep a temperature at a given 
place constant and steady One 
type uses a thermometer which, 
when the mercury reaches a certain 
height, switches off the heating 
current and allows the surround- 
ings to cool, switching on the 
heating again when the tempera- 
ture falls too low 
THESEUS is in classical 
mythology the Greek hero who 
slew the minotaur of Crete 
THINNING OUT in gardening 
is the operation of removing a pro- 
portion of the seedlings so that 
those remaining will have room to 
grow The lamest and strongest 
seedlings should be allowed to 
remain and the more backward ones 
should be pulled out to make more 
room If the latter arc seedlings 
which can be replanted in another 

{ >art of the garden, they should be 
lfted from underneath with as 
much soil as possible still clinging 
to the roots This is called trans- 
planting See seed-sowing 
THIRTY YEARS’ WAR (1618- 
1648), mainly a struggle between 
Protestantism and Roman Catholic- 
ism It began when the Protestant 
Bohemians rebelled against the 
Emperor Ferdinand, the head of 
the Catholic League The Bohe- 
mians offered their crown to 
Frederick, the Elector of the Lower 
Palatinate, and son-in-law of James I 
of England 

The Emperor invaded Bohemia, 
defeated Frederick and drove him 
out, and also invaded the Palatin- 
ate His armies swept all before 
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Three thermometer scales compared 


them Christian IV of Denmark 
tried to help the German Protest- 
ants, but was forced to make terms 
at Lubeck (1629) 

Then a new Protestant champion 
came forward, Gustavos Adolphus 
of Sweden He crossed to Pomer- 
ania with 15,000 men, drove the 
imperial troops away and took 
Stettin The French Minister, Car- 
dinal Richelieu, not wishing to see 
the Emperor grow more powerful, 
sent money to help the Swedes, 
who in due course marched in 
triumph to Munich In November, 
1632, Gustavus Adolphus was 
killed at Lutzen, near Leipzig, 
though the Swedes, maddened by 
the Toss of their leader, fought 
desperately and finally won the 
battle 

In 1648 the Emperor agreed to 
the Peace of Westphalia, and the 
war ended, the most disastrous for 
Germany till the Second World 
War again laid it in ruins 
THISBE See pyramos 
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THOMPSON, Francis (1859- 
1907), who gamed fame as a poet, 
began by studying medicine, but 
ill-health reduced him to destitu- 
tion Alice meynell, the poetess, 
and her husband Wilfrid, who be- 
friended many struggling writers, 
rescued him just in time His Poems 
mclude “The Hound of Heaven,” a 
religious allegory Other works 
mclude Suter Songs, New Poems 
and an Essay on Shelley 
THOR is m Old English and 
Norse mythology the god of 
thunder and war Thursday is 
named after him 

THRUSH, a resident British bird 
of gardens and hedgerows, singing 
m every month except August It 
hops and runs as it hunts worms 
and snails The back is brown and 
the breast speckled The song- 
thrush is related to the larger 
missel-thrush or storm-cock, so 
called because it continues to sing 
loudly even m a storm or gale See 
pi cture on page 77 

THUNDER is the noise caused 
by the sudden expansion and con- 
traction of the air which occurs 
when it is suddenly heated by the 
passage of the electric current 
d uring a flash of lightning 
TIBET is a mountainous state 
north of the Himalayas In theory 
part of China, m practice it is 
controlled by Buddhist monas- 
teries ruled by lamas The Dalai 
La ma , or chief priest, lives m 
Lhasa, the capital Wool and salt 
are exported, but Tibet has little 
contact with the outside world 
See map of china 
TIDES, rise (flow) and fall (ebb) 
of the sea caused by the attraction 
of the moon and sun and occur- 
ring about twice in every twenty- 
five hours The tidal range, the 
difference m level between high and 
low tide, vanes with the phases of 
the moon The highest tides are at 



Moon causing high and low tides 


full moon and new moon (spring 
tides) and the lowest at half moon 
(neap tides) The spring tides of 
full and new moon occur when the 
earth, moon and sun are m line, 
neap tides occur when the pulls of 
the sun and moon are at nght- 
angles See gravity 
TIGER. See cat 
TIMOR. See east indies 
TIN is a soft metallic element, 
which melts at a fairly low tem- 
perature It is not rusted by damp, 
and is therefore used for tinplate, 
thin sheets of iron or steel covered 1 
with a layer of tm to preserve them 
from rusting 

TINPLATE. See tin 
TIT, a family of small, acrobatic 
birds of which the gieat and blue 
tits come readily to feed if fat or 
nuts are hung up The great tits 
are larger, with a blade stripe 
down die underside, and white 
cheeks Coal tits and longtailed tits 
frequent woods Pictures on page 
77 

TITANS are in classical mytho- 
logy an older giant race of gods 
who were overthrown by jupiter 
See saturn 
TOAD. See frog 
TOADSTOOL. See fungus 
TOBOGGANING is the sport 
of careering down snow-covered 
hills on a wooden toboggan or 
sledge, which can hold one or 
several people The model shown 
here is a single-seater, but it could 
be longer if necessary It is made 
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This toboggan is easy to make 


out of broad, thick pieces of wood 
for the Beat, short pieces for the 
cross-bars, and two stout lengths 
for the runners which are shod with 
stops of barrel iron A rod from a 
broomstick, sunk into each bide, 
'serves as a rest and guide-rail for 
the feet 

TOCCATA, a piece of music 
designed to show off the agile 
“touch” of a performer 

TOLSTOY, Leo Nikolaievich, 
Count (1828-1910) Of the Russian 
novelists, Tolstoy has the broadest 
1 canvas His War and Peace combines 
the study of many characun, with 
a panoramic picture of Napoleon’s 
invasion of Russia Anna Karenina 
is a penetrating story of unhappy 
marriage Tolstoy is a moralist with 
strong sympathy for the oppressed 
and an understanding of humble 
people no less than of the mighty 
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Tolstoy , Russian author 


TONIC SOL-FA See nota- 
tion (musical) 

TOOLS Hand tools are imple- 
ments made of wood and metal for 
assisting a person to alter the shape 
of, or fix together, materials of 
many descriptions, e g saw, chisel, 
plane, hammer, as shown in the 
illustration on page 580 
Machine tools are tools worked by 
power instead of by hand or foot, 
and include the power hammer, 
the circular saw, power press, 
drilling machmes, etc , as shown in 
the illustration on page 581 See 
also METAL (FABRICATION OF), WOOD 

(fabrication of), and woodwork 
TOOTH, a structure growing 
fiom the jaws of vertebrate animals 



M ammals ’ teeth are fastened in 
sockets by bony cement The first 
set, milk teeth, are soon leplaced by 
the fuller permanent set Each tooth 
is made of dentine, covered with 
harder enamel The roots are open 
during growth, blood vessels and 
nerves penetrating the dentine In- 
cisors (cutting teeth), canines (eye 
teeth), pre-molars and molars (cheek 
teeth) are developed in relation to 
each animal’s method of feeding 
In each quarter jaw, humans have 
two incisors, one canine, two pre- 
molars and three molars 1 he last 



HAND DRILL 


LATHE FOR WOOD 
OR METAL WORK 


PUNCH 


Here is a f early complete set of tools for the woodworker and general handy- 
man — good tools should be looked after by being kept clean, sliaip and oiled, 
and always put away in a proper box after use 




In factories and workshops where large and heavy materials have to be 
fashioned mto shape, machine tools are necessary — they are power -driven 
and quickly do tioik that might take many men many days to finish 
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molar or wisdom tooth is not always 
visible Dogs and cats have large 
canines to catch prey, and cud- 
chewing animals have broad, grind- 
ing surfaces to their cheek teeth 
Tooth decay is partly caused by 
bacteria which feed on decaying 
food, causing caries by attacking 
the enamel Regular cleaning helps 
to keep the bacteria at bay Lack of 
calcium and vitamins and other 
bone-forming substances in the 
diet make teeth liable to decay 
TORIES and WHIGS were both 
once terms of contempt applied 
by men of one political party to 
their opponents The term “Whigs” 
(once meaning rebel Scottish Pres- 
byterians) was first applied to 
Petitioners who petitioned the king 
to call a Parliament, whereas the 
term “Tones” (once meaning rebel 
Inshv Catholics) was given to 
Abhorrers who abhorred interfer- 
ence with the king's prerogatives 
Then in the reign of Charles II 
emerged two political parties to 
whom the names “Tory” and 
"Whig” were applied the Tones 
were a Court party formed from 
courtiers who were devoted to the 
Crown and the Church of England , 
the Whigs were a Country party 
formed in opposition to the Court 
party The parties came into promi- 
nence during the Exclusion Bill 
debates(1679-l681) WhigandTory 
were the names of the two political 
parties down to the Reform Bill of 
1832, when the names were changed 
to those of Liberal and Conserva- 
tive 

Today Conservatives main tain 
that government should guide rather 
than direct people’s activities, and 
that the making and marketing of 
goods should remain in the control 
of individuals moved by the normal 
desire for gam, though checked by 
regulations to prevent abuses 
Liberals stress equality of oppor- 
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Tortoises and turtles 


tumty and personal freedom but 
would go further than the Conser- 
vatives in using government to curb 
abuses arising from unfettered 
competition 

TORTOISE and TURTLE, 
reptiles whose bones together with 
homy skin shields form a protective 
case, into which the head and neck, 
tail and four legs can be partly 
withdrawn. The case is covered 
with homy scales, and the toothless 
jaws with a homy beak The 
European tortoise is kept as a pet 
It eats chiefly vegetable food, 
hibernates in winter, and may live 
to a great age 

Turtles are related marine ani- 
mals, swimming with flippers 
Turtle soup and tortoiseshell are 
obtained from two different species, 
the latter from the Hawks Bill 
turtle 

TORTOISE AS A PET Though 
no one could call them vivacious. 
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tortoises make interesting and amus- 
ing pets 

Keep them on the grass in a run 
made of boards about a foot wide 
to enclose 5 feet by 5 feet and sink a 
shallow pie-dish of water m the 
ground Tortoises love water but 
they cannot swim Have a small 
heap of sand near one comer for 
them to burrow in and a covered 
box with straw for them to sleep 
in at night 

In winter, when they hibernate, 
put them in a box of straw m a 
sheltered outhouse It must not be 
too warm, a greenhouse or frame, 
for example, will kill a hibernating 
tortoise 

Feed them on cabbage, dandelion 
and lettuce leaves, clover, slices of 
raw carrot, fruit and an occasional 
tiny scrap of raw meat All food 
must be fresh, and uneaten parts 
removed 

TOTALITARIAN STATE, one 
such as prewar Germany or 
, Italy, in which the government 
is not controlled by the people, but 
the people by a pyramid of rulers 
who have seized power with the 
help of their armed political party 
At the top of the pyramid of rulers 
» a single man— the Leader or 
Dictator — who takes upon himself 
all the powers of parliament and 
more, and who demands the total 
strength and blind obedience of the 
people in the name of the State 
Political differences cannot be toler- 
ated, any people likely to oppose 
i him, such as men of democratic 
J ideas, are exiled, imprisoned, 
starved, worked to death, or simply 
killed Open criticism is intolerable 
to«the dictator and therefore dan- 
gerous to the life or liberty of the 
critic 

TOWN or BOROUGH COUN- 
CILS are the bodies responsible 
for the government of towns and 
( cities The CoupciI as a whole is 


often spoken of as a Corporation 
or Municipal Corporation Mem- 
bers of the town or borough council 
are called the Mayor and Aldermen 
in England and the Provost and 
Bailies in Scotland In some cities 
such as London, York, Liverpool 
and Manchester, the chairman of 
the council is the Lord Mayor, and, 
m the cities of Glasgow, Edinburgh, 
Dundee and Aberdeen, the Lord 
Provost See also local govern- 
ment 

Councillors are elected by the 
local residents for a period of 
three years Large towns and cities 
are divided into wards, each ward 
being represented generally by three 
members, one of whom retires each 
year Elections are held on or near 
1st November, the recording of 
votes being secret 

Each local body requires a 
number of trained officials to carry 
on its work Some of these are: the 
town clerk, the aty chamberlain 
or town treasurer, the sanitary 
inspector, the medical officer, the 
water engineer, the road surveyor, 
the education officer, etc , who 
are assisted by committees of 
councillors 

Local government needs money 
to carry on its activities This is 
raised by municipal taxes called 
rates and by grants from the central 
government Rates are based not on 
wages or income but on the esti- 
mated annual value of the rate- 
payers’ houses and land It is the 
duty of an official called the 
Assessor to fix the annual value of 
houses, factories, land, etc, and 
enter these values in the Valuation 
Roll The total given in this Roll is 
called the Valuation of the town or 
district, and from it the amount 
per pound for rates can be fixed 

Revenue is also drawn from 
municipal undertakings, the surplus 
from these enterprises being usual!} 


583 





Shape of the pieces of material for making a toy rabbit 


placed in a fund for various ameni- 
ties for the town 

TOYMAKING The making of 
soft toys is very simple, and there 
are many books with excellent 
patterns in them It is possible, 
however, to make some simple 
stuffed toys such as stocking dolls 
without buying patterns 

Any odd material may be used 
Velvet, fur fabric, stockinette, 
blanket cloth, or old pram covers 
make very good teddy-bears, dogs, 
rabbits, etc Oddments from 
summer frocks, pyjamas or curtains 
can be used to make clothes for 
the stocking doll Pieces that are 
too small to be sewn can be 
shredded or cut small for stuffing 
American cloth and felt make very 
good toys, if you are buying new 
material 

There is no need to make separ- 
ate legs for all animals For a 
crouching rabbit, for example, draw 
a simple outline, cut two pieces, 
one for each side, and jom them by a 
long 8 trip which will reach from die 
tail all round the body and back 
again to the tail Take care to sew 
the strip evenly The back stitch 
is useful If one side is pulled more 


than the other the animal may have 
a crooked face or he may not stand 
up An elephant, duck, fish, or 
horse could also be treated m the 
same way If the anim al is standing, 
make his legs square at the bottom 
and straight at the sides, then the 
strip can be earned all round him 
and his legs will be solid 

To make a golliwog or stocking 
doll, cut two pieces, four arms and 
four legs Sew the shapes together 
on the wrong side Leave the bottom 
of the body and the top of the arms 
and legs open for stuffing Turn 
the right way out and stuff Over- 
sew the bottom of the body and the 
top of the legs, then oversew them 
together. 

Leave about £ inch unstuffed at 
the top of the arm Place the arm 
on the shoulder and hem it round. 
The doll is then ready to be dressed 

To make hair, wool is either 
sewn on like a wig or, m the case 
of the golliwog, tufted on m knpts 
Mark the features, remembering to 
put the eyes half-way down the 
face Coloured felt is effective for 
the mouth, or it can be embroidered 

Points to remember when mak- 
ing soft toys are. 
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(1) Cut your patterns carefully 
(2) If the material has a right and 
wrong side, turn the pattern over 
when cutting the second half of the 
animal or toy (3) See that the 
material all strokes the same way if 
it is velvet or fur fabric (4) Stuff 
heads, arms and legs first, evenly 
and firmly (5) Tack your pieces 
together before sewing until you 
have had some experience m sewing 
soft toys (6) Sew all seams with a 
strong bade stitch or by machine. 
(7) Sew on ears, eyes and tail very 
firmly 

TRACKING is the ability to read 
signs and clues so that we can tell 
wnat has been happening, and, if 
we are tracking some person or 
animal, so that we can keep to the 
trail Men living in the wilds and 
detectives need to be able to do 
this It all depends on our powers 
of observation and our mental 
ability to deduce the right con- 
clusions from what we observe 
These qualities can be acquired 
during our normal everyday life 
There is, for example, Kim’s 
game, m which we look at a mixed 
collection of odd articles, then after- 
wards try to name and describe as 
many as we can When we walk 
about our town we should notice 
the names of the streets we pass 
through, look at the buildings, then 
try later on to reconstruct the 
journey in our mind's eye Stand 
before a shop window for a minute, 
notice as much as you can, then 
turn away and see how much of 
what is there you can remember, 
then check yourself to see how much 
you have missed When travelling 
in a bus or train, unobtrusively 
examine the other passengers, their 
faces, clothes, gestures, and try to 
deduce how they earn their living, 
m the country you can observe 
footprints, bird and nmmal tracks 
on the ground, or the wheel marks 


of vehicles in the road, deducing 
what made the track or mark, when 
it was made, where the person or 
thing was going When a team is 
tracking something down, they may 
need to leave messages for one 
another (Tramps do this outside 
houses to inform later comers what 
sort of a reception they may ex- 
pect 1 ) Here are some useful signs, 
made with sticks and stones, to 
which you can add others of your 
own 

gone this way, — k 
not this way, X 
gone home, | »"| 
message 3 yards ahead, f i l — k 
TRADE See commerce 
TRADE MARK, a distinctive 
sign or device or even an invented 
word or name given to a product 
It can be registered so that it cannot 
be copied It serves to advertise 
goods With some businesses it has 
become an emblem for fine crafts- 
manship and sound quality, and 
thus forms part of the GOODWILL 
of the firm 

TRADES UNION CONGRESS, 
a voluntary association of trade 
UNIONS of Britain, its yearly meeting 
being attended by delegates from 
the Trade Unions concerned The 
first meeting was held m Manchester 
m 1868 when delegates from the 
principal unions met to consider 
their legal position, as the unions 
were not satisfied with the lawB 
regulating them In 1890 Congress 
decided that the time had come for 
political action to improve the con- 
dition of the working classes Some 
members, led by Keir Hardie, 
wished to form a new parliament- 
ary party and nominate candidates 
for election to Parliament Others, 
and they were in the majority ai 
this time, wished to bring pressure 
on the old parties by exerase of the 
voting power of the working classes 
Keir Hardie followed his own plan. 


at* — r* 


685 



was nominated for the East Ham 
constituency, and in 1892 was 
elected to Parliament Three years 
later there were 29 Labour candi- 
dates at the General Election but 
they were all defeated, including 
Keir Hardie Congress, however, 
was now convinced and the Labour 
Party was formed in 1900 At the 
General Election in 1906 it won 
29 seats Keir Hardie’s party con- 
tinued to act independently and 
became known as the Independent 
Labour Party 

TRADE UNION, an organization 
of the workers in a particular trade 
or industry for their protection in 
all matters affecting them in then- 
work, such as wages, conditions 
of service, admission to the in- 
dustry, etc Trade unions in Great 
Britain developed as a result of 
the conditions created by the 
Industrial Revolution and their 
story belongs to the last hundred 
and fifty years or so At first they 
were distrusted on the ground that 
they might be politically dangerous, 
and in 1800 such combinations of 
workers were declared illegal 
Twenty-five years later thus ban 
was removed and the way was then 
open for their development, though 
there were still many difficulties, 
legal and otherwise, to be removed 
before they attained their present 
position and influence In the early 
days they were almost entirely 
confined to the highly skilled 
workers, the “aristocracy of labour” 
as they were called , they were 
usually local bodies, and frequently 
also acted as friendly societies 
Gradually through the nineteenth 
century, with the development of 
railways and improvements m 
means of communication, the local 
bodies joined together to form 
national unions In tim e unions for 
the semi-skilled and unskilled 
workers were formed, and now 


workers in most trades and indus- 
tries have their unions. 

TRANSFORMER, an electrical 
apparatus for converting power 
from a high voltage to a low, or 
vice versa It consists of two 
coils, the primary and secondary, 
wound round an iron core See 
current and induction coil 
TRANSJORDAN lies m the 
Near East and is ruled by a kmg 
Most of the country is desert, 
except in the extreme west The 
Palestine branch of the oil pipeline 
from Iraq passes through Trans- 
jordan The capital of the country 
is Amman 

See the map of the near east 
TRANSMUTATION OF 
ELEMENTS. The alchemists be- 
lieved that if they could only find 
the right chemical agent, they 
could turn one element into another, 
say lead into gold This has been 
shown to be impossible, m the 
sense m which they meant it But 
it has now been proved that 
changes of this kmd can be pro- 
duced by bombarding an element 
with electric charges Radio-active 
elements also are in a state of con- 
tinuous change from one element 
to another 

See radio-activity 
TRANSPIRATION is the pro- 
cess by which plants get nd Of 
surplus water in the form of water 
vapour through their stomata 
Transpiration is active by day in 
summer, but slows down at night, 
and during winter it stops in 
deciduous trees 
TRANSPLANTING. See 

THINNING OUT 

TRANSPORT. In primitive 
times, women acted as pack-earners 
since the men, who were the 
hunters, had to be free of anything 
that would hamper rapid move- 
ment Later, animals were used, and 
the ass, dog, elephant, yak, horse. 
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Beasts of burden still used as transpoi t tn certain parts of the toorld 


camel, llama, mule, ox and reindeer 
became beasts of burden, often 
harnessed to vehicles They are still 
so used in various parts of die world 
today 

Where there are rivers, water 
transport began early after crude 
coracles and canoes came rafts with 
sails, and later vessel* propelled by 
oars as well When man took to the 
sea, he built ships which became 
larger and larger as time went on, 
with wider and wider spreads of 
sail, thus enabling goods and people 
to be taken all over the world 
At the beginning of the 19th 
century, the steam engine was 
used to propel ships, first by driv- 
ing a paddle at the side, then 
propellers at the stem Today 
many fast ships use the turbine 


or the motor as a means of driving 
the propeller 

In Britain, the first roads were 
built by the Romans for moving 
their armies about, but after they 
left the roads fell into neglect and 
the only comfortable means of 
travel was by horse Then when the 
stage coach became the means of 
public transport, good roads were 
necessary, and much road-building 
was undertaken, especially during 
the 18 th century With the inven- 
tion of the steam locomotive by 
stephenson travel by railway be- 
came the most popular means of 
transport Today we have express 
passenger trains, milk trains, fish 
trams, goods trains and many 
others, all controlled by up-to-date 
signalling methods 
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The invention of the internal 
combustion engine made possible 
the motor car and omnibus for 
carrying passengers and vans and 
lorries for the transport of goods 
Development m the use of electri- 
city has provided us with the tram- 
car and trolleybus, and the electric 
tram, which is especially useful for 
railways running in tunnels under- 
neath big congested cities such 
railways exist m London, Pans, 
New York, Moscow and elsewhere 
In man’s conquest of the air the 
balloon of the 18th century and 
the airship of the late 19th century 
have been superseded by the 
aeroplane It is less than half a 
century since the wright brothers 
were experimenting with their 
machine Today the chief cities of 
the world are linked by a network 
of air routes, over which fly huge 
planes carrying freight and pas- 
sengers m conditions of ever- 
mcr easing comfort and safety 


TRAPEZIUM. See mensura- 
tion 

TREASON, is a crime com- 
mitted against the supreme author- 
ity of the State or its head, and is j 
considered the most senous crime 
which can be perpetrated The law 
of treason existing m Great Britain 
today is based on that passed during 
the reign of Edward III, which 
classes amongst acts of treason — 
compassing or imagining the long’s 
death; levying war against the king 
of the realm, adhering to his 
enemies in his realm, and giving 
them aid and comfort anywhere 

The punishment of treason in the 
past was very barbarous A con- 
victed man was drawn on a hurdle 
to the place of execution and there 
he was hanged, and while still alive 
drawn and quartered In the case of 
a woman, she was burned In 1790 
the punishment was changed to 
hanging till dead for women, and 
in 1814 the same for men 



Inside a passenger plane , the most modem form of transport 
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Durmg the Second World War 
a new word was coined for a person 
who co-operated with the enemies 
of a country, gave them aid and 
acted against the constitution of the 
country Such a person was termed 
a "Quisling” and the word was 
derived from the fact that the first 


person actively to co-operate with 
the enemy in this way was a 
Norwegian named Quisling 

TREE and SHRXJB, perennial 
plantB which do not die, hie 
herbaceous perennials, in winter 
A shrub has many stems, a tree 
one mam stem or trunk The 
trunk is covered with tough, pro- 
tective bark, its colour, thickness 
and irregularities being charac- 
teristic of each species of tree 
Roots extend outwards so that those 
farthest from the trunk base receive 
water dnpping from the outermost 
leaves Many trees grow through- 
out then life, which may extend 
over several centimes The type of 
woodland tree depends on the sod 
Oaks like clay sod, birches are often 
found on sandy sod and beech 
where lime is present See conifers, 
DECIDUOUS TREES, WOOD 

TRIANGLE. A triangle is the 
simplest straight-lined figure , hence 
its importance in geometry and 

TRIGONOMETRY 

The three angles of a triangle 
tog ether equal two right angles 
When we continue the side BC of 



the triangle ABC to D, ACD is the 
external angle at C; the external 
angle is equal to the sum of the 
interior and opposite angles angle 
ACD = angle A -f angle B We 
prove these propositions by draw- 
ing CE parallel to BA Then angle 


BCD — angle B, angle ACE = 
angle A, hence angle ACE -f angle 
BCD == angle A + B (see paral- 
lels) Add angle ACB to both 
sides 

Angle A + angle B + angle ACB 
— angle ACD + angle ACB = 2 
right angles 

A mangle with all three angles 
acute (less than a right angle) is 
called an acute-angled triangle An 
obtuse-angled triangle has one angle 
obtuse (greater than a right angle) 

An isosceles triangle has two sides 
equal An equilateral triangle has 
all three sides equal A scalene tit- 
angle has all its sides unequal 

A rxght-angled triangle has one 
angle a right angle, so mat the sum 
of the other two angles is a right 
angle The side opposite the right 
angle la called the hypotenuse The 



square on the hypotenuse is equal 
to the sum of the squares on the 
other two sides 

AB* = AC* -f BC* 

This is Pythagoras’ theorem 
The area of a triangle is equal to 
^ base X perpendicular height 
The mangle ABC has half the 
area of the oblong BCFE, on the 



same base and with the same height 
AD is the perpendicular to BC, 
gmng h, the height, and dividing 
ABC into two triangles, ADB and 
ADC Now ADB is half EADB 
and ADC is half FADC Therefore 
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ABC is half BCFE It follows from 
this that all triangles, such as ABC , 
DBC and EBC, on the same base. 



BC , and between the same parallels, 
AE and BC, are equal to one 
another in area 

The following sets of lines in a 
triangle are concurrent (run to- 
gether at a point) 

(1) The medians, that is lines 
from the middle of a side to the 



opposite apex The medians trisect 
each other, so that AO = 2 OD, 
BO = 2 OE, CO = 2 OF 

(2) The bisectors of the angles 
I, where the bisectors meet, is the 
centre of the inscribed circle (a 
circle which can be drawn inside 


A 



the triangle touching the three 
sides) Perpendiculars from I to the 
sides (ID, IE, IF) are equal, be- 
cause they are all radu of such a 
circle 

(3) Perpendiculars to the sides 
from their mid-points These meet 
at G Lines from G to A, B and C 
are equal So with G as centre we 
can draw a circle passmg outside 


the triangle through A, B and C, 



this is the cucwttsatbed circle and 
GA, GB, GC will be radii 

(4) Perpendiculars from the 
apexes to the opposite sides AD, 



CF and BE are the perpendiculars 
from the apexes and they meet at O 

TRIGONOMETRY. Trigono- 
metry deals chiefly with the rela- 
tions of the sides and angles of 
TRIANGLES. 

(1) BAC is an angle Take any 
pomt B in AB and draw the.per- 
pendicular BC to AC Wherever 
the pomt B is taken we always get 



a triangle of the same shape, so 
long as we do not change angle A 
BC 

The ratio is always the same 

That ia is constant 

hypotenuse 

This ratio is called the sine of the 
angle A *We write “sin” for short 
, . BC perpendicular 

thna,am^=- Jg =t^____ 

y4C — base — ]3 the 

AB hypotenuse 
cosine (“cos” for short) 



BC _ EPP^cular „ ^ 

the tangent of the angle (“tan” 
for short; 

(2) We also use the reciprocals 
of these ratios 

— — > is called the cosecant 

sin A 

(“cosec") cosec A = hypotenuse 
perpendicular 

— — -r ia called the secant (“sec”) 
cos A v ' 

AB _ hypotenuse 

AC ~~ base 


sec A 


tan A 
(“cot”) 

cot A 


is called die cotangent 


AC base 

BC perpendicular 

(3) A great many relations can be 
established between the ratios 


w 


ain^4 _ BC 

AC 

coa A AB 

AB ~ 

BC AB 

BC 

AB X AC ~ 

A£~ 


tan A 


4&. 


(nj By Pythagoras’ theorem 
= BC* -j- AC* Divide both 
sides m turn by AB*, BC*, AC* 
BC* , AC* 


1 


AB* + AB* 


or 1 = sinM cos *A 
(anM means the square of sin A, 
or sin A x sin A) 


AB * 
BO 


= 1 + 


AC* 

BO 


or cosec *A = 1 + cotM 
AB* BC* 

ao^ao 


+ 1 


or secM = 1 -f- tanMv 

(4) One of the most important 
uses of trigonometry is the solution 
of triangles There are three sides 
and three angles in a triangle if 
we are given three of these sec 
items (including at least one side), 
we can calculate the others, with 
the aid of trigonometrical tables 


TRINIDAD is the largest island 
of the Lesser Antilles of the west 
indips, it produces sugar, cocoa, 
coffee, timber, fruit and molasses, 
but is best known for its oilfields 
which he in the south near the 
famous lake of pitch or asphalt It 
has a fairly large Indian popula- 
tion, and most of the people are of 
mixed Indian and Negro descent 
The capital is Port of Spam See 
the map of south America, north of 
which Trinidad lies 

TRINITY, the Christian concep- 
tion that the One God taught of by 
Jesus is in Three Persons — the 
Father, the Son (Jesus Christ), and 
the holy ghost The belief that 
God is a Trinity of Persona is 
traced back to the New Testament, 
and in the first few centuries of die 
Christian Church there was much 
controversy as to the exact meaning 
of the Trinity 

TRINITY HOUSE is a cor- 
poration which looks after the light- 
houses, buoys and beacons round 
the coasts of Britain It also super- 
vises the pilots who guide large 
vessels to and from the ports The 
“Elder Brethren” who control 
Tnnity House act as assessors in the 
Admiralty Division of the High 
Court, to hear shipping disputes 

TRIO, a musical work for three 
performers, also the middle section 
of certain dances and marches ori- 
ginally performed by three instru- 
ments 

TROCHEE See prosody 

TROMBONE, a brass musical 
instrument in which the length of 
the tube is usually altered by a 
“slide ” There axe generally three 
trombones m the orchestra, form- 
ing, with the TUBA, a quartet of 
lower pitched brass instruments 
Picture on page 405 

TROPICS, that part of the earth’s 
surface between the Tropic of 
Cancer (latitude 23| deg N ) 
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and Tropic of Capricorn (latitude 
23£ deg S ) The sun is verti- 
cally overhead at noon about 21st 
June at the Tropic of Cancer and 
about 22nd December at the Tropic 
of Capricorn Within the tropics 
the length of daylight vanes from 
iO]f to 13^ hours 

TROUBADOUR, poet-musician 
of the Middle Ages in southern 
France Mostly of aristocratic birth, 
troubadours played an important 
part m upholding the traditions of 
chivalry In northern France they 
were allied Trou vires In attend- 
ance on them weie their servants 
(called in southern France, Jon- 
gleurs), possibly to play accom- 
paniments to their masters’ songs 
The German Minnesingers were 
akin to the Troubadours and were 
succeeded by the masters ingers 
The musical entertainers of those 
days who wandered from town to 
town were known as Minstrels 

TRUMPET, the treble instru- 
ment of the brasses in the 
orchestra The sounds are pro- 
duced by the player’s lip-pressure, 
assisted by valves, which alter the 
length of the tube It is also used 
in dance bands, often muted, l e 
with a stopper inserted m the bell 
to alter the tone Picture on page 
405 

TUBA, a big brass musical instru- 
ment, winch supphes the bass of 
the brass instruments in an 
orchestra or band It has valves, 
by means of which the vibrating 
air column can be altered, thus 
altering the pitch of the note 
produced Picture on page 405 

TUCKS m dressmaking are used 
decoratrvely and to take up fullness 
When cutting out, allow twice the 
width of each tuck in addition to 
the width of the article The 
placing of tucks needs care so that 
the arrangement is pleasing There 
should be a space between each 
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Arranging gioups of tucks 

tuck, and they look better if worked 
m groups with a larger space 
between each group (see 1) Tucks 
are tacked in position, then either 
run by hand or machined and 
fastened off securely a marker will 
assist to keep the tucks even and 
line of stitching straight (see 2) 

TUNDRA, regions of semi- 
barren, marshy land near the ARCTIC 
circle frozen m winter, incapable of 
cultivation and sustaining little 
more than moss and reindeer 

TUNGSTEN is a metallic ele- 
ment of very high melting point, 
used for the filaments of electric 
hght bulbs and m certain hard 
steel alloys 

TUNISIA, French North African 
protectorate ruled by a Bey under 
a French Resident-General The 
European population, concentrated 
mostly m the coastal settlements, 
is about half French and half 
Italian Olive oil, dates and phos- 
phates are exported from Tunis, 
the capital See the map of Africa. 

TURBINE, a type of engine 
where power is obtained from 
water, steam, or high pressure gas 
pressing against a senes of vanes 
set round a shaft, thus turning the 
shaft rapidly See boiler and 

HYDRO -ELECTRICITY 

TURGENEV, Ivan (1818-1883) 
The Russian novel blossomed m the 
work of a group of great writers of 
whom Turgenev was the first to be 
translated Although hims elf a pro- 
gressive thinker he depicts with 
satinc insight the educated young 
Russian with a passion for reform 
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His many stones and sketches show 
understanding of peasant life and 
a poetic feeling for the countryside 
Among his novels are Smoke, 
Fathers and Sons and Virgtn Soil 
TURKEY is a Near East repub- 
lic including Asia Minor (Anatolia) 
and the south-eastern tip of Europe 
The high plateaus df the intenor 
have a stepp e-like climate but 
the coastal margins have more ram 
Wheat, mohair, wool and skins are 
the chief products of the plateaus, 
and tobacco, olives, figs and silk 
are produced m the coastal areas 
The development of railway com- 
munications is aiding the exploita- 
tion of mineral resources, such as 
copper and chromium ores Ankara 

B ora) is the capital and Izmir 
xna), the chief port Turkey in 
pe is that part of Turkey 
consisting of the region between 
the lower Mantza valley and Istan- 
bul (Constantinople) It gives 
Turkey control of the entrance to 
the Black Sea through the Darda- 
nelles and the Bosphorus Istanbul 
is a port lying on the great rail 
route across Europe to Asia 
See maps of the Balkan penin- 
sula and of the near bast. 



Prtnctple of the steam turbrne 


History From the crusades on- 
wards the Mohammedan Turks 
were of great concern to Europe 
They captured Constantinople m 
1453 ana by 1683 they had con- 
quered their way to the gates of 
Vienna, after winch they were 
gradually driven back, and the 
Balkan States freed In 1922, the 
last of the sultans filed from 
Constantinople (Istanbul) A re- 
public was set up, and Mustafa 
Kemal, since known as Kemal Ata- 
turk, became President He was the 
maker of modem Turkey, and 
introduced many reforms, includ- 
ing the Roman alphabet in place of 
the Arabic A great drive in educa- 
tion resulted m a big increase in 
the num ber of Turks able to read 
TURNPIKE, a frame of pikes or 
a gate which was put across a road 
to stop carts and other vehicles 
passing until toll had been paid 
After the Romans left Britain, the 
roads of the country were neglected 
and allowed to get into a very bad 
state No attempt was made to 
remedy the condition until the tune 
of George IV, when the Turnpike 
Acts came Into operation, by which 
the cost of repairing and remaking 
roads was to be met by the institu- 
tion of tolls, and each parish was 
made responsible for maintaining 
its own roads See transport 
TURPENTINE is a liquid dis- 
tilled from the ream of pine trees 
It is a very good solvent and 
evaporates easily, and is therefore 
us ed as a thinner m paint 
TURTLE. See tortoise and 

turtle 

TYPEWRITER, an office mach- 
ine which prints documents and 
correspondence letter by letter 
It has a keyboard, and when the 
appropriate key is depressed the 
required character comes into play, 
presses an inked ribbon on to the 
paper and leaves its impression 
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UGANDA is a British protec- 
torate m Africa on the equator, 
much of the country is highland, 
however, and the climate is not 
severe Native-grown cotton is ex- 
ported to India via Mombasa, and 
coffee is grown on European-owned 
plantations The capital is Entebbe 
on Lake Victoria See the map of 

AFRICA 

UKULELE See guitar 

ULTRA-VIOLET LIGHT is 
a type of radiation ,very similar to 
the ordinary light given out by hot 
bodies In passing through a prism 
it is bent more than the violet light 
of the spictrum, hence its name 
It affects photographic plates and 
also produces vitamin D m a human 
body which is exposed to sunlight 
or any artificial source of ultra- 
violet light Such treatment is there- 
fore useful for diseases, e g rickets, 
caused by a deficiency of vitamin D 
m the diet The mercury vapour 
lamp is a rich source of this radia- 
tion 

ULYSSES is the Latin name for 
ODYSSEUS 

UNION JACK, the name usually 
given to the national flag of Great 
Britain 

After the union of the a owns of 
England and Scotland m 1R03, a 
new flag was ordered in which the 
English flag — St George’s red cross 
on a white field (background) — 
was added to the Scottish flag — the 
v> hue diagonal cross of St Andrew 
on a blue field This fl ig was 
ordered to be flown at the maintop 
of all British ships except British 
men-of-war, which were to fly it 
from the jack-staff at the end of the 
bowsprit — hence the name Union 
Jack, though it is really a jack only 
when flying from the jack-staff 


In 1801, when the Irish Parlia- 
ment was united with the Parlia- 
ment of England and Scotland, the 
cross of St Patrick, patron saint of 
Ireland, was added to the other 
crosses St Patrick’s cross is a red 
diagonal cross on a white field 
These three crosses make up the 
flag we know as the Union Jack 
UNION OF SOUTH AFRICA, 
a self-governing Dominion com- 
prising the former British colonies 
of Natal and the Cape of Good 
Hope and the former Boer Repub- 
lics of the Transvaal and Orange 
Free State The south-west has a 
Mediterranean climate, and vine- 
yards and orchards are common 
Farther north on the dry tablelands, 
sheep, goats and ostriches are 
reared Diamonds are mined around 
the River Orange and gold on the 
Rand The High Veldt is an almost 
treeless grassland where sheep, 
cattle and goats are reared Gold is 
the most important export, and 
fruit, wool, sugar, skins and dia- 
monds are also exported The chief 
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Map of the Union of South Africa, land of Briton and Boer 


towns arc Cape Town, the legisla- 
tive capital and a coaling station 
on the Cape shipping route to the 
east, Pretoria in the Transvaal, the 
administrative capital, the port of 
Durban, the inland commercial 
and mining centre of Johannes- 
burg, and Bloemfontein, the judi- 
cial capital The Union contains the 
largest proportion of Europeans m 
Africa — of Dutch and British des- 
cent, it has also a fairly large Asiatic 
population besides a great native 
African population English and 
Afrikaans are both official lan- 
guages 

The Union of South Africa con- 
trols SOUTH-WEST ATRICA 

History The first Europeans to 
settle in South Africa were Dutch 
farmers (Boers) who arrived in the 
17th century During the Napo- 
leonic Wars, die Cape was cap- 


tured by the British (1814) and 
British emigrants landed (1820) 
The British and the Boers did nt>t 
agree, and in 1836 the Boers made 
“The Great Trek” — they packed 
their families and household goods 
into their ox-wagons, drove their 
cattle before them, and with great 
heroism moved northward where 
they founded two Dutch republics, 
the Transvaal and the Orange 
Free State 

In 1886, gold was found in the 
Transvaal Many Britishers and 
others flocked there, but the Boers 
did not want them, and their 
President, Paul Kruger, refused to 
give the Uitlanders (as they were 
called) any share in the govern- 
ment In 1895, Dr Jameson headed 
an armed force in an unsuccessful, 
unofficial raid into the Transvaal, 
which caused bitter feeling In 
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1899 war broke out between Britain 
and the Boers The Boers sur- 
rendered in 1902 and Kruger died 
in 1904 in exile in Switzerland 
The Boer provinces were given 
self-government m 1906, and in 
1910 the Union of South Africa 
— a self-governing Dominion, com- 
prising British and Boer colonies 


— was formed, the first premier 
being Louis Botha, a former Boer 
general. 

One of the makers of South 
Africa was Cecil Rhodes He went 
to the Cape, and made a fortune in 
diamonds He founded the British 
South Africa Company which held 
the territory now known as 
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self-governing republics m the (Jmon 


Rhodesia He was Premier of Cape 
Colony m 1890 , and was interested 
m planning an all-Bntish route 
from the Cape to Cairo He died m 
1902 , and left much of his wealth 
to provide scholarships for young 
colonial, American and other stud- 
ents at Oxford University. 

Field-Marshal Smuts, a famous 


Boer general, became Premier of 
the Union of South Africa, and was 
a strong and invaluable supporter 
of Britain and the Allies through 
two World Wars, he is undoubtedly 
one of the greatest statesmen of the 
modem world 

UNION OF SOVIET SOCIA- 
LIST REPUBLICS (The Soviet 
Union or Russia), together the 
largest country in die world, cover- 
ing about a sixth of the world’s 
land surface, and extending half- 
way across Europe and nght across 
Asia The Trans-Siberian Railway 
links Vladivostok on the Pacific 
with Leningrad on the Baltic 
European Russia u entirely low- 
land, except for the Caucasus 
Mountains and the Urals, which 
separate it from Siberia In the far 
east the plains of Siberia are 
bordered by highlands, and in the 
south by high mountains The 
whole northern coastline » inside 
the arctic aide, and borders a 
region of tundra The country is 
drained by several long rivers, the 
largest of which are the Lena, the 
Yenisei (one of the longest m the 
world), and the Ob, draining into 
the Arctic, the Volga (into the 
Caspian), and the Don and Dneiper 
(into the Black Sea) The northern 
tundra regions are inhabited by 
nomad Mongol tabes depending 
mainly on reindeer for food ana 
other necessities The severe clim- 
ate has limited development in the 
past, but oil, salt and mineral ore* 
are being sought for The coniferous 
forests farther south are more 
highly developed, and timber and 
fore are produced On the Siberian 
plains wheat, oats and xye are 
g r own and cattle and sheep are 
reared Most of the older Siberian 
towns grew up around the Trans- 
Siberian Railway, such as Chelya- 
binsk, Sverdlovsk, Omsk, Tomsk, 
Irkutsk near Lake Baikal and the 





Pacific port of Vladivostok In the 
south large areas of Turkestan are 
desert,' but several rich oases occur 
in the valleys among the foothills 
Tashkent, Samarkand and Merv 
are ancient oasis towns and caravan 
centres, where cotton, fruit and 
tobacco are grown In the semi- 
desert areas nomadic Kirghiz raise 
horses, cattle, sheep and goats 
Coal and other minerals are wide- 
spread, and industry has been 
developed 

European Russia has vegetation 
belts similar to those of Asiatic 
Russia, in the north are the frozen 
and tundra-covered regions, with 
the port of Archangel on the White 
Sea and the ice-free port of Mur- 
mansk on the Arctic as the chief 
towns, and in the south the rich 
gram-growing Black Earth region 
of the Ukraine, Georgia, the Black 
Sea coast and Crimea, with its 
Mediterranean climate, where fruit, 
wine and cereals are produced The 
Caucasus Mountains contain one of 
the richest oilfields in the world, 
around Baku and Grozny Chief 
ports on the Black Sea are Odessa 
and Sevastopol Mineral wealth is 
very great, and around tne coalfields 
in the Don basin a great manu- 
facturing region has grown up 
Stalingrad, Kiev, Kharkov and 
Rostov are important towns in this 
area Iron and coal are also found 
in the Urals, where the new town 
of Magnitogorsk is the centre of an 
important manufacturing area In 
the great steppes of central Russia, 
cereals, mainly wheat, sugar beet 
and other crops, are grown on 
collective farms Moscow, the capi- 
tal of the Union, is an industrial 
centre Leningrad to the north, the 
old capital, specializes m heavy 
industry and shipbuilding, as a 
port it is ice-free only in summer 
Industry and agriculture are 
controlled by the Government 


See soviet Although a large 
number of the people stall work on 
the land, the output of many im- 
portant industries has been multi- 
plied several times over under the 
successive Five Year Plans initiated 
since the Russian Revolution 
The Union is composed of 
sixteen republics, the largest, 
Russia, having self-governing areas 
The names of the republics are 
given on the map 
History About Kang Alfred’s 
time, the Vikings crossed to Russia, 
as they did to England, and helped 
to unite the Slavs into the Russian 
nation In the later Middle Ages, 
Russia suffered long from the 
TARTAR invasion from Asia Then 
for centuries Russia was under the 
rule of despotic Tsars The peasants 
were poor and ignorant, and the 
feudal system survived in Russia 
into the 19th century. 

Towards the close of the 19th 
century a revolutionary movement, 
known as Nihilism, was increasing 
It aimed at an extreme reconstruc- 
tion of society, and there was a 
continuous struggle between the 
revolutionaries and the police 
In 1896, Russia secured Port 
Arthur m China, and connected 
it with St Petersburg (now Lenin- 
grad) and Moscow by railway In 
the war with Japan (1904-1905), 
the Japanese severely damaged the 
Russian fleet, while on land the 
Russians lost 400,000 men Port 
Arthur and the local stretch of rail- 
way were handed over to Japan 
This defeat caused discontent 
In 1917, towards the close of the 
First World War — m which the 
Russians suffered severely — the 
great Bolshevik Revolution took 
place Tsardom was destroyed, 
Soviets (or Councils) were organ- 
ized and later was formed the 
Union of Soviet Socialist Republics 
(USSR), a vast Union of Slav 
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The Kremlm at Moseoto, seat of 
the Government 


and Asiatic peoples ex- 
tending from Central 
Europe to die Pacific The 
man who earned out these 
changes was lhnin, he 
was succeeded by stalin, 
who organized the re- 
markable Five Year Plans 
to create new industnes 
‘ and increase production, 
and generally improve 
the welfare of the two 
hundred million people 

At the beginning of 
the Second World War, 
after Germany had attacked Poland, 
Russia invaded and occupied half the 
country to prevent Germany from 
gaming the whole She also invaded 
Finland, whose shores were very 
close to Leningrad, Estonia, Latvia 
and Lithuania (which were Baltic 
states created after die First World 
War) werejoined to the SovietUmon 
in 1940 When the Germans invaded 
Russia (1941), the British and 
Allied Governments sent convoys 
of munitions and supplies to Russia 
via Archangel and the Persian Gulf, 
and in 1942 Great Britain and the 
USSR signed a treaty of alliance 
The Germans penetrated near to 
Moscow and Leningrad, and 
reached the Urals, but they were 
eventually thrust back 

UNIT. In measuring any quan- 
tity, we compare it with a con- 
venient standard amount of the 
quantity, such an amount is called 
a unit The unit of length is the 
yard, divided into 3 feet or 36 
inches The unit of weight is the 
pound, the weight of a standard 
mass of metal 'Hie unit of time is 
the second, which is rsiro of a day 
(of 24 hours) 

Other units are derived from 
these three fundamental units The 
unit of area is the square inch, of 
volume, the cubic inch, of speed, a 
foot per second or a mile per hour. 


| of density, a pound per cubic foot 
i Examples of other units are British 
unit of heat = amount of heat 
required to raise one pound of 
water through 1 deg F Unit of 
force (the poundal) = force required 
to give a mass of one pound an 
acceleration of 1 foot per second, 
per second See also metric 

SYSTEM, WEIGHTS AND MEASURES 

UNITED KINGDOM, consists 

Of GREAT BRITAIN and NORTHERN 
IRELAND 

UNITED NATIONS OR- 
GANIZATION (also called United 
Nations, UN or U N O ), an as- 
sociation of allied nations whose aim, 
by means of frank discussion and co- 
operation, is to maintain peace and 
prosperity between the nations Its 
Charter was signed by represen- 
tatives of fifty-one nations m con- 
ference at San Francisco in June, 
1945 Among its important commit- 
tees is U N E S C O — United Nat- 
ions Educational, Scientific and 
Cultural Organization UNO held 
its first meeting m London in 
January, 1946, and its second 
meeting in March, 1946, in New 
York Its present home is Lake 
Success UNO is a kind of 
World Parliament, and its success 
will depend mainly on friendly and 
close co-operation and goodwill 
between the three Great Powers — 
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USA., USSR, and the British 
Commonwealth 

UNITED STATES OF 
AMERICA, a federal Republic of 
48 states and the federal territory 
of the District of Columbia, which 
contains Washington, the capital 
The west consists largely of the 
plateaus and peaks of the Rocky 
Mountains Cattle are reared on the 
plateaus and gold, silver, lead and 
copper are mined in the western 
mountains The fertile coastal strip 
of California produces grapes, 
peaches and other fruits The 
largest towns m this area are Los 
Angeles, oil-producing and film 
centre, and the port of San 
Francisco with its magnificent 
Golden Gate Harbour On the 
central plains, stretching south 
from the Great Lakes and drained 
by?' the great Ohio-Missoun- 
Mississippi river systems, wheat 
and maize are grown m the north 
and cotton m the south, and cattle 
and pigs are raised The sub- 
tropical lands on the Gulf of 
Mexico produce nee, sugar, pine- 
apples and oranges The chief 
towns are New Orleans on the 
Mississippi delta and Miami m 
Flonda Tobacco is grown on the 
slopes of the eastern Appalachian 
Mountains, especially in North and 
South Carolina, Kentucky and 
Virginia Along the edges of this 
range, coal and oil are found, and 
heavy industry is mostly concen- 
trated around the coalfields, especi- 
ally in Pennsylvania The mam oil- 
producing centres are m California 
and Texas The steel town of 
Pittsburgh, and Detroit and Cleve- 
land on Lake Ene, are centres of the 
northern manufacturing region 
Manufactures in the south are back- 
ward, and consist mainly of textiles, 
except m the iron and steel area in 
Alabama New England, which 
consists of the States of Marne, 



New Hampshire, Vermont, Massa- 
chusetts, Connecticut and Rhode 
Island, has a temperate climate and 
grows vegetables and temperate 
fruits on small farms The north- 
eastern coast has important 
fisheries New York, lymg on an 
island in the Hudson River, is one 
of the largest cities m the world and 
a terminus for transcontinental air, 
road and rail routes Chicago on 
Lake Michigan is an important rail 
junction and commercial centre 
The population consists of de- 
scendants of the early colonists and 
descendants of later immi grants 
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showing the separate states and most important towns , cities and railways 


mainly from Europe The original 
Amencan-Indian inhabitants nave 
survived mostly m the west, and 
although reservations are now pro- 
vided by the Government where 
they may live in their ancestral 
manner, the pure In diana are 
gradually dying out (See races) 
About a tenth of the people are 
Negroes descended from African 
slaves imported to work the south- 
ern cotton plantations Most of 
them still live in the South, and in 
some areas form the bulk of the 
population There is a fairly large 
Mexican population in the south- 


west areas won by conquest from 
Mexico, and a French-speaking 
colony in the former French terri- 
tory of Louisiana 
The Umted States have tre- 
mendous natural resources, and 
are practically self-supporting and 
one of the greatest industrial and 
commercial powers in the world 
History The Umted States, once 
the thirteen British Colonies on the 
North American seaboard, became 
an independent nation in 1783, 
after their war of independence 
For more than a century they 
followed the advice of their great 
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leader, George Washington, and 
kept out of European politics 
Gradually the States increased in 
number and power by spieading 
westwards, and developmg great 
industries 

In 1823 certain European powers 
seemed inclined to interfere (on 
behalf of Spam) with the Spanish 
colonies in South America, who 
were then fighting for their freedom 
under Bolivar, the Liberator It 
was then that James Monroe, 
President of the USA, issued his 
famous Monroe “Doctrine” that 
“the American continents are 
henceforth not to be considered as 
subjects for future colonization by 
any European Powers,” and if the 
latter interfered m North or South 
America they would incur the 
hostility of the USA 

Between 1861 and 1865 the 
United States were engaged m a 
great Civil War the cause of the 
conflict was divided opinions on 
the question of slavery in the 
USA The Northern States wished 
to end slavery, the Southern States 
wanted to keep their slaves — even 
if they seceded from the Union and 
broke up the unity of the States 
The North won, the Union was 
mam tamed and the slaves were 
freed The President at this difficult 
tune was Abraham LINCOLN By 
1869 the States had spread to the 
Pacific 

During the first world war the 
USA declared war on Germany 
m 1917, when they played an 
important part for the first tame in a 
European conflict 

When the second world war 
broke out (1939), the U S did not 
at first take a fighting part, though 
they helped Britain m various ways 
in her greatest hour of need But 
when Japan attacked their naval 
base at Pearl Harbour m the Pacific 
m December, 1 94 1 , and also attacked 


British possessions, the USA 
declared war on Japan, Germany 
and Italy, and became a powerful 
addition to the United Nations, 
not only with their great military, 
naval and air forces, but by provid- 
ing vast supplies of weapons, 
armoured cars, planes, food and 
other war necessities Their great 
President, F D Roosevelt, had 
several meetings with British and 
Soviet statesmen In his message 
to Congress he declared that the 
nations must seek the four freedoms 
— freedom of speech, freedom of 
worship, freedom from want, and 
freedom from fear 
UNITED STATES OF 
INDONESIA. See east indies 

URANIUM is a radio-active 
metallic element As it is possible 
to split the uranium atom, uranium 
is used as the "explosive” in the 
ATOM BOMB 

URUGUAY, a South American 
republic, is a pastoral country 
with a temperate climate Large 
herds of sheep and cattle are reared, 
and their products form the wealth 
of the country The capital and chief 
port is Montevideo See map of 
SOUTH AMERICA 

U.SA. See united states of 

AMERICA 

U.S.SJR. See union of soviet 
socialist republics 

UTOPIA is the imaginary island 
of Sir Thomas More’s romance of 
that name (written in 1516) where 
the inhabitants were perfectly happy 
and lived in communal comfort By 
his description of this imaginary 
state More is really criticizing many 
of the medieval beliefs, customs and 
laws m the England of his time 

Today the word Utopia is applied 
to any imaginary state where things 
■ are perfect and is often applied 
satirically to contemplated social 
conditions which are considered to 
be impracticable 
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VACCINATION. Sec inocula- 
tion 

VACUUM FLASK, a container 
with double walls from between 
which the air has been withdrawn 



The vacuum thus created is a poor 
conductor of heat Furthermore, 
the walls of the container are sil- 
vered, since a bright surface absorbs 
less heat than a dull one A vacuum 
flask is useful for storing hot liquids, 
as the heat does not escape easily 
and the liquid remains hot Simi- 
larly, cold liquids do not obtain 
heat and so remain cold 
VACUUM FUMP, a pump used 
to extract gas from a vessel so that 
the pressure of the gas remaining 
falls to a low level Some vacuum 
pumps work in a manner similar 
to a reciprocating steam engine 
with a dose fitting piston and light 
valves, others sweep the gas away 


with a rotating vane inside a 
cylinder For very low pressures 
the gas is sucked out by a rapid 
stream of mercury or oil vapour 
Vacuum pumps are for vacuum 
distillation, and for other pur- 
poses such as withdrawing the air 
from wireless valves, vacuum flasks, 
and electric light bulbs 

VALHALLA is in Norse mytho- 
logy the palace to which the souls 
of slain heroes went after death 
where they were to live for ever 
feasting 

VALLEY, a depression between 
hills or mountains generally cut by 
a river or glacier The slope of the 
valley becomes gentler towards the 
mouth and the width of the valley 
increases Dry valleys may be 
merely folds in the earth’s surface 
but they often show evidence of 
river erosion The lack of water 
may be due to the porosity of the 
underlying rock in chalk and lime- 
stone areas In other cases the nver 
may have been 'diverted A nft 
valley has steep sides as the result 
of the sinking of a strip of land 

VALVE In engineering a valve 
is a movable piece which stops or 
allows the passage of a fluid as 
desired Good examples are the 
SAFETY VALVE on a boiler, which 
allows steam to escape when the 
pressure gets too great, the slide 
valve on a steam engine, which 
controls the flow of steam to each 
end of the cylinder, the inlet and 
exhaust valves on a petrol motor, 
which admit explosive gases into 
the cylinder ana allow the burnt 
gases to escape, the throttle valve 
Of a GOVERNOR 

A thermionic valve is used for 
rectifying (turning in one direction) 
alternating electric currents and 
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voltages There are many types of 
tViifl valve, eg in wireless trans- 
mission a valve of this sort is used 
for generating continuous waves In 
receiving sets a variation of the 
valve detects and rectifies alternat- 
ing impulses received by the aerial 


PUTT 

(ANODE) 


HEATED 
RtAMENT 
(CATHODE) 


Thermionic valve rectifies current 

— the heated filament, the cathode, 
sends across a stream of electrons 
to the anode each time the anode is 
positively charged from the aerial, 
and as these electrons can flow only 
from the cathode to the anode, and 
not back again, it means that 
alternating impulses on the anode 
cause a direct one-way surge of 
electrons, 1 e an alternating current 
becomes a direct one A third form 
of the valve amplifies incoming 
signals 

VARNISH There are three types 
of varnish 

(1) The old oil varnish used by 
coach builders, made from linseed 
oil boiled with copal or other hard 
gums, and turpentine 

(2) Spirit varnishes based on a 
solution of shellac m methylated 
spirits These are quick drying 

(3) Synthetic varnishes, some a 
solution of cellulose nitrate, and 
some of hard manufactured resins 
in various solvents. 



The object of a varnish is to give 
an attractive protecting surface to 
wood and other material, and at the 
same time form a surface - which 
can be easily cleaned 
VATICAN STATE, a tiny in- 
dependent state comprising the 
Holy See of the Roman Catholic 
Church and ruled by the pope It 
consists of a pait of Rome con- 
taining St Peter’s Church and the 
residence and offices of the Pope 
VAUGHAN WILLIAMS, 
Ralph (bom 1872), an English 
composer who, building his art on 
folk-song and on the traditions of 
the Elizabethan composers, has by 
his symphonies, his operas and 
man y works in other forms, achieved 
a position of great eminence 
VEGETABLES. For growing 
vegetables, see allotment garden- 
ing, LEAF CROPS, ROOT CROPS 
ROTATION OF CROPS 

To cook vegetables, remove 
coarse stalks and all discoloured or 
decayed parts Place green veget- 
ables after cleanmg in salted -water 
(1 tablespoonful salt to 1 quart of 
water), and leave for 1 hour, then 
rinse in cold water Root vegetables 
are washed in cold water Cooking 
Green vegetables, except spinach, 
are cooked with the lid off the sauce- 
pan, and in boiling water containing 
salt (1 dessertspoonful salt to 1 
quart of water), and are cooked 
quickly to ensure their being tender 
Too much cooking destroys the 
mineral salts, and so does the addi- 
tion of soda Root vegetables are put 
into cold salted water and cooked 
in a covered pan Use only enough 
water to cover the vegetables The 
water in which vegetables have 
been boiled can be used afterwards 
for stock Spinach needs only the 
water which clings to it after 
washing It should be washed very 
carefully There should be no water 
with vegetables when they are 
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served, and they should be well 
strained and chopped if desired, but 
not mashed 

A small knob of butter may be 
added before serving 
VENEZUELA lies on the Carib- 
bean Sea and the Atlantic The 
west coast is mainly mountain, the 
rest of the country, apart from 
plains north of the Orinoco, is 
mostly forest and swamp with an 
unhealthy climate Coffee and cocoa 
are produced and gold is mined, 
but the main wealth is oil The chief 
towns are Caracas, the capital, in the 
coastal highlands, and the port of 
Maracaibo See the map of south 
AMERICA. 

VENTRILOQUISM is the art of 
using the voice m such a way that 
the sound seems to come from 
some source other than the actual 
speaker The 
speaker, while 
forming words 
in the ordinary 
way, manages 
to avoid mov- 
ing his Ups, 
and if he has a 
puppet on bis 
knee, whose 
mouth he can 
manipulate 
while he him- 
self is speak- 
ing without 
moving his own lips, the audience 
has the impression that the words 
are coming from the puppet’s 
mouth 

VENUS (Greek Aphrodite) is in 
classical mythology the goddess 
of love and beauty 
VER B. Se e grammar 
VERTEBRATE, any animal with 
a spinal column of bone or cartilage 
protecting the nerve-cord Each 
bone of the column is a vertebra 
mammals are the class of vertebrates 
highest in evolution, then come in 


order the birds, reptiles, amphibia 
and fish 

VESTA is in classical mytho- 
i ogy the Roman goddess and 
guardian of hearth and home In 
her temple at Rome a constant fire 
was kept bummg by priestesses 
called Vestals 

VIBRATION. All sounds are 
convejed to our ears by vibrations 
of air (See sound) In stringed 
instruments, the string is set m 
motion by a bow or by being 
plucked by the finger or a quill 
In wind instruments the column of 
air is set m motion by means of the 
player’s lips, or by a reed, or m 
other ways. The vibrations thus set 
up travel to our ears, and we hear 
the sound The pitch depends on 
the number of vibrations a second 
Middle C on the piano is produced 
by 258 vibrations per second and 
the C above that by 516 By doub- 
ling the number of vibrations, an 
OCTAVE higher is produced, by 
halving, an octave lower The 
tuning-fork when vibrated produces 
a note of definite pitch, from which 
other notes can be gauged 

VICTORIA (reigned 1837-1901) 
was the daughter of the Duke of 
Kent, fourth son of George III 
She succeeded her uncle, William 
IV, when she was eighteen years 
of age She married her cousin, 
Prince Albert of Saxe-Coburg 

At the time of her accession, 
Lord Melbourne was Prime 
Minister, and he was of great help 
to the young queen The early years 
of her reign were marked by the 
agitation against the Com Laws 
which forbade the import of foreign 
wheat until English wheat reached 
a high price This made bread 
dear In 1846, Sir Robert Peel, 
the Prime Minister, repealed the 
Com Laws Another great states- 
man was Lord Palmerston, who 
for the first time brought Britain 
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Volcano famed of materials ejected through 
a weak point in the earth's crust 


and France into more 
friendly relations The 
Crimean war and the 
Indian mutiny were events 
of that period 

The second part of the 
reign, after the death of 
Pnnce Albert (1861) and 
of Lord Palmerston (1865), 
was more concerned with 
colonial affairs, the Irish 
question, and parliamen- 
tary reforms The chief 
ministers of this period 
were disraeli, Gladstone, 
and Lord Salisbury Half 
the SUEZ canal shares 
were purchased for Britain by 
Disraeli in 1875, and Victoria was 
proclaimed Empress of India m 
1876 

The Jubilee of 1887, and ten 
years later the Diamond Jubilee, 
were opportunities for the nation 
and empire to express their love and 
loyalty to one of the greatest of 
British sovereigns 

VIOL, the name of a family of 
stringed instruments, rather like the 
violin family in general appear- 
ance, but with six strings, a fretted 
finger-board and a flat back Viols 
were very popular in Elizabeth’s 
time (see madrigal) before being 
superseded by the violin family 
The double bass retains several 
features of the viol 

VIOLA, the alto violin Picture 
on page 404 

VIOLIN, a musical instrument 
consisting of four strings tuned a 
fifth apart (see interval) stretched 
along a sounding box, and vibrated 
by means of a bow The instrument 
is held by the chin and left hand, 
the fingers of which press the 
various strings on to the finger- 
board and so alter the length of 
string free to vibrate, thus changing 
the pitch of the note produced by 
the bow as it is drawn across the 


string by the right hand The other 
members of the violin family are 
the viola, violoncello, and double 
bass The violoncello is held be- 
tween the knees, the double bass 
player has to stand m order to play 
his large instrument Pictures on 
page 404 

VIOLONCELLO, the bass 
violin (the double bass being the 
deepest toned instrument of this 
group) Picture on page 404 

VIRGIL (70-19 bc), Latin 
author of the Aeneid, an epic poem 
about the wanderings of aeneas 
from Troy to Italy and the found- 
ing of the Roman State It includes 
the tragic story of the love of Dido, 
Queen of Carthage, for the hero 
Aeneas 

VISCOSITY is the property of 
certain liquids which causes them 
to flow m a dragging treacly way 

VITAMINS are a group of 
important substances present in 
small amounts m certain foods 
Minute quantities of each are 
essential to health Vit amins A, B, 
C, D, and others have been isolated, 
their chemical make-up, and the 
effects due to the lack of each, 
discovered A and D are present 
in milk, butter, and fish-liver oils 
A promotes healthy growth, pre- 
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vents infection of the skin and 
night-blindness D, which can also 
be obtained from sunlight, causes 
bones and teeth to grow healthy, tn 
its absence nckets occur B] and 
B 9 , found in egg-yolk, yeast, and 
whole-meal bread, help to keep the 
nervous and digestive systems 
healthy C, present in fresh fruit 
and vegetables, prevents scurvy, 
which used to make men on a long 
voyage, far from fresh food, very 
ill See diet 

VITRIOLS are the sulphates of 
copper, iron and zinc, named blue, 
reen and white vitriol respectively, 
ecause of the glassy nature of their 
crystals (Latin for glass is xntrum) 

VOLCANO, a conical mass of 
materials long ago ejected from the 
earth through a point of weakness 
in the earth’s crust, and now 
forming a mountain with a circular 
depression at the summit, called a 
crater If the volcano is active, as 
in Mount Etna in Sicily, materials 
such as molten rock or lava, 
volcanic ash, steam and other gases 
will be erupted through the crater 
from time to time The hot 
materials often force channels or 
vents through the side of the 
mound as well Volcanoes, active and 
extinct, are mostly to be found dotted 
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along the coasts of those countries 
washed by the Pacific Ocean 
VOLE See rat 

VOLT. See electrical energy 
units 

VOLTAIRE, Franfois Marie 
Arouet de (1694- 177S), a pre- 
revolutionary French writer and 
thinker whose satire was directed 
against superstition and the clergy 
Candide and Zadig are his best 
known writings With rousseau he 
helped to focus the Frenchman’s 
mind on the need for radical 
changes in his socie ty 
VOLTAMETER, a cell which 
measures the amount of electncit} 
passing through a circuit by means 
of the electrolytic effect of the 
current Se e ele ctrolysis 
VOLTMETER, an instrument 
for measuring in volts the pressure 
of an electric current It is often an 
AMMETER of high resistance 

VOLUME ib the amount of space 
occupied by any material We 
measure small volumes in cubic 
inches (the volume of a cube with 
1-inch edges) Larger masses are 
measured in cubic feet or cubic 
yards, and very large masses in 
cubic miles See mensuration 
V or Y STITCH is sometimes 
known as Fly Stitch The method of 
making V stitch is shown, and Y 
stitch simply requires a longer 
stitch, when catching down the 
loop 

Ptyty VULCAN (Greek 
Hephaistos) is m classi- 
cal MYTHOLOGY the god 
of fire and the art of working in 
metals His workshop was situated 
under Mount Etna m Sicily The 
cyclops were his workmen 
VULCANIZATION is the 
process of mixing sulphur with 
rubber and applying heat the crude 
rubber becomes a durable, elastic 
material Bimilar to that winch we 
normally use 
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WAGES are earnings for work 
done There are two main methods 
of payment (1) piece rate, (2) time 
rate 

Piece rate is payment on the 
basis of output Time rate is pay- 
ment on the number of hours 
worked Today wage rates are 
increasingly becoming a bargain 
between a trade union acting on 
behalf of the employees m a certain 
industry and the employers’ associ- 
ation acting for all the employers 
whose workpeople are concerned 

WAGNER, Richard (1813-1883), 
was a great German operatic com- 
poser who 8 trove in his operas to 
get a perfect fusion of all the arts, 
acting, music, scenery, and so on 
His early works were The Flymg 
Dutchman, Tannhauser and Lohen- 
grin, for which, as for all his operas, 
he wrote his own libretto His 
later works, m which he tried to 
express his ideals and build “the 
art-work of the future,” were based 
on German folk-lore — The Ring of 
the Ntbelungs, consisting of four 
operas Rkmegold ', The Valkyrie , 
Siegfried and The Twilight of the 
Gods His other works include the 
tragedy Tristan and Isolde , the 
comedy The Mastersmgers of 
Nuremberg and the quasi-rehgious 
drama Parsifal He made great use 
of the LEITMOTIV 

WALES is a mainly mountain- 
ous region, with lowlands in the 
south on the Severn estuary and 
the Bristol Channel, it includes the 
Isle of Anglesey off the north- 
west coast Industry is concentrated 
mostly m the south, in the coalfields 
and tinplate areas and the port of 
Cardiff For administration Wales 
is joined to England Many of the 
people, especially the small farmers 


in the mountain areas, are of Celtic 
stock and some speak their original 
Celtic language 

See maps of the British isles 
and ENGLAND 

WALES, PRINCE OF. See 

PRINCE OF WALES 

WALLABY. See pouched mam- 
mals 

WALLACE, Wilhamfl 274- 1305), 
Scottish patriot, was the son of a 
knight He resolved to free Scot- 
land from the rule of Edward i, 
who had conquered the greater part 
of Scotland He gathered an army 
and while besieging Dundee, heard 
news of the advance of an English 
army towards Stirling Wallace 
immediately went to meet the 
enemy and won the great victory 
of Stirling Bridge (1297), driving 
the English army over the border 
Wallace proclaimed himself 
Guardian of Scotland on behalf of 
King John (Bahdl) whom Edward I 
held prisoner Then Edward him- 
self marched into Scotland and 
defeated the Scottish forces at 
Falkirk (1298) Wallace escaped but 
was betrayed mto the hands of the 
English, brought to London, tried, 
ana executed in 1305 
WALRUS. See seal 
WALTON, Izaak (1593-1683), 
was a London ironmonger who was 
also the friend of poets, a man of 
letters himself and an inveterate 
angler He wrote biographies of, 
among others, John Donne and 
George Herbert, the poets His 
Compleat Angler, a dialogue between 
a fisherman and a huntsman, is a 
treasury of fisherman’s joys and 
country pleasures 
WAREHOUSE, a building 
where goods are stored A manu- 
facturer has a warehouse to store 
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his raw materials or finished goods 
A wholesaler has a warehouse m 
which to store the goods he has 
bought from the manufacturer An 
importer has a warehouse in which 
to store goods that he has imported 
from abroad 

If imported goods are subject to 
duty, as for example, tobacco and 
wine, they will be stored in a 
bonded warehouse under govern- 
ment supervision When these goods 
are removed for sale in the home 
market, duty is paid on them to 
the government, but if they are 
removed for sale abroad no duty 
is paid 

WARS OF THE ROSES. See 

ROSES (WARS OF THE) 

WART-HOG See hoofed mam- 
mals 

WASHINGTON, George (1732- 
1799), the first President of the 
United States, “the Father of the 
Republic,” was bom on 22nd 
February, 1732, in Westmoreland 
County, Virginia, and was the great- 
grandson of John Washington, an 
Englishman, who emigrated to 



Washington, fast American President 


America in 1657 from his home at 
Sulgravc, Northamptonshire 

At the age of nineteen he began 
his military career and was later 
appointed adjutant-geneial of the 
Virginia Militia Soon afterwards 
he took part in the war against the 
French 

About this time he came into the 
possession of extensive estates and 
plantations owing to the death of his 
half-brother, and m 1759 his pos- 
sessions w fere further increased when 
he married Martha Custis 
x Sixteen years later the question 
arose whether Britain had the right 
to tax the American colonies A 
bitter quarrel ensued which re- 
sulted m the War of independ- 
ence Washington was elected Com- 
mander-in-Chief of the American 
forcts 

The new Umted States had no 
regular soldiera to stand against 
those sent out by Britain, but 
Washington trained his army so well 
that in the end they forced the 
British to surrender and peace was 
signed in 1783 

Washington’s skill as a soldier 
had helped the States to win their 
independence now his ability as a 
statesman was called on to help 
them to use that freedom aright In 
1787 he was a member of, and 
presided over, the Convention 
which met to revise the articles of 
union between the States The 
United States of America formed 
themselves into a republic and 
George Washington was elected 
the first President in 1789 

He was re-elected in 1793 and 
at the end of his second term of 
office in 1797 he resigned, and 
then retired to Mount Vernon 
He died there on 14th December, 
1799, greatly mourned by men of 
all parties who recognized him as 
“first in war, first in peace, and first 
in the hearts of his countrymen ” 
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WASP See bee 

WATER is the liquid compound 
of oxygen and hydrogen Its purest 
form is distilled water Ram-water 
contains dissolved gases , water from 
all other natural sources contains 
in addition dissolved solids The 
important qualities of water are. 
(1) its great solvent power, which 
explains why it is essential to all 
living things, (2) its habit of expan- 
sion on turning solid — it is densest 
at 4 deg C and m cooling from 
that temperature down to 0 deg C 
it expands and becomes less dense 
than the warmer water For this 
reason ice forms on top of a pond, 
with warmer water underneath 
WATER-COLOUR PAINT- 
ING, one of the methods used for 
painting pictures It is divided into 
two large classes — transparent and 
opaque water-colour In the former 
the colour fluid is made by rubbing 
a wet brush on the cake of colour 
or by mixing water with the paint 
from a tube In the second, white is 
added to the mixture to make the 
colour opaque In this second class 
comes also painting in poster colours 
or tempera colours or gouache 
colours, which are bought ready 
made up m jars 

The colour is applied to paper 
(usually of a roughish texture) with 
a brush made of soft hair, such as 
squirrel or sable, but may also be 
applied (especially if opaque colours 
are used) with a staffer brush of 
hog’s hair 

There are two methods commonly 
used m water-colour painting (1) 
the direct method of p aintin g the 
full strength of a colour directly 
on the paper, and (2) putting on a 
wash of the lighter colours first and 
gradually working them up to the 
full colour and strength The wash 
is put on by filling the brush with 
the colour fluid and putting it 
smoothly on to the paper from side 


to side of the space to be filled In 
the first method the brush is filled 
with the colour desired and applied 
directly to the part thus to be 
coloured Details and masses are m 
this way suggested at once instead 
of being built up wash by wash 
Water-colour painting was used 
by painters all down the ages, but 
was brought to perfection m Eng- 
land m the 18th century by David 
Cox, Paul Sandby, John Sell 
Cotman, R P Bonington and 
J. M W Turner Since men it has 
been used everywhere Recently the 
opaque method has been used 
extensively See art and painting 
WATERFALLS occur m rivers 
where a layer of hard rock jomed 
softer rock The softer rock has 
been worn away more rapidly than 
the harder rock which remains as a 
ledge The Niagara Falls (about 165 
feet high) on the River Niagara 
between the USA and Canada, 
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Waterfall over ledge of hard rock 


and the Victoria Falls (about 350 
feet high) on the River Zambezi in 
Northern Rhodesia, are well 
known, but the Kaietur Falls in 
British Guiana are 741 feet high 
Rapids and cataracts are simply 
miniature waterfalls 
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WATER FLEA See crusta- 
ceans 

WATER GAS is an inflammable 
gas for light and power, made by 
passin g ste am over red-hot coke 

WATER GLASS, sodium sili- 
cate, is usually sold as a treacly 
liquid for making up into a solu- 
tion with water in which eggs are 
kept t o pre serve the contents 

WATERMARK, a feint design 
or name m a sheet of paper made 
during the course of its manufac- 
ture paper is first pulp, which 
dries m thin layers, the watermark, 
a raised wire forming the design, 
is pressed into the pulp, and when 
the pulp dries the place where the 
impression was made can be seen 
by bolding the paper up to the 
light 

WATER PLANTS. Some plants 
like to live in damp, marshy 
ground, and from these there is a 
gradual senes through swamp plants 
to true aquatic forms Water plants 
near the shore are mostly rooted, 
have floating leaves, such as those 
of water-lilies and water crowfoot, 
or leaves and flowers growing above 
the surface, like water violet Some 
water plants are free-floating, as 
duckweeds and frog-bit Others 
live almost entirely submerged, like 
Canadian pondweed In deep water 
only utoneworts and algal pond- 
scums can live Water plants show 
a wide variety of adaptations to 
their life m leaf-stem structure, 
pollination, seed dispersal, etc 
See also algae and aquarium 


WATER POLO, a 


played in a swimming bath in not 
less than 3 feet of water, between 


two teams of seven players — three 
forwards, one half-back, two backs, 


and a goalkeeper The leather ball 
is about 27 inches m circumfer- 


ence The playing area is 19 to 30 
yards long by not more than 20 
yards wide At each end is a goal, 



Some common tcatei plants 


10 feet wide, the crossbar being 
3 feet above water, or 8 feet above 
the bottom of the bath if the water 
is less than 5 feet deep A game 
consists of two periods of 7 minutes 
each, the teams changing ends at 
half-time The game is controlled 
by a referee and a timekeeper, with 
a goal-scorer at each end At the 
be ginnin g of a period and after 
each god the players line up by 
their respective goals, and the 
referee throws the ball into the 
centre The forwards then swim 
for the ball, and endeavour to pass 
it to one another and throw it into 
their opponents’ goal, touching the 
ball with one hand only The goal- 
keeper may not move outside the 
penalty area which extends 4 yards 
out from the goal-line , if a player 
commits a foul in this area, a free 
throw direct at goal is allowed to 
the other side, for infringements 
elsewhere (e g. holding me ball 
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with two hands, jumping off the 
bottom, etc ) a free throw is given 
to the other side If a player throws 
the ball over his own goal-line, the 
attacking side is awarded a fiee 
throw from the comer to the 
players clustered in front of the 
goal 

WATERSPOUT, a funnel- 
shaped, rotating cloud caused by a 
tornado at sea The cloud, tapering 
downward to the sea, appears like 
a spout joining sea to sky 
WATER SUPPLY, DOMES- 
TIC. In the old days water was 
(for all purposes) drawn from 
streams and shallow wells As the 
population grew denser the streams 
became fouled with human and 
industrial waste, whilst the wells 
became contaminated by impurities 
which drained into them Now- 
adays, therefore, large cities draw 
their supplies from distant streams 
and lakes in areas where the chance 
of fouling is small In order to build 
up the tremendous stock of water 
required, large storage reservoirs 
are constructed into which water is 
continually pumped, or large res- 
erves can be got by damming rivers 
and lakes From these supplies the 
water goes to the waterworks for 
purification 

Domestic water is frequently 
filtered through large beds of sand 
and gravel to remove suspended 
sludge and small plants before be- 
ing pumped at high pressure to our 
houses 

In addition, all the water is 
constantly tested and, usually, 
treated chemically to kill any 
dangerous organisms which may 
get into it 

The piessure required to pump 
water to houses in high districts 
of a big city would be far greater 
than the pressure necessary for the 
water to be pumped to low-lying 
districts It is usual therefore for 



Waterspout , formed by a tornado 

the water for a high district to be 
pumped direct into a service reser- 
voir, built at the highest point of 
the district, and the fact that the 
water has to fall slightly m coming 
down to the surrounding houses 
means that it has sufficient force 
behind it to ensure it reaching 
where it is mtended to go If the 
high district has no extra high point 
for a reservoir, a water tower with a 
large tank at the top, higher than 
the surrounding buildings, is 
erected instead 

WATT, James (1736-1819), the 
most celebrated of British mechani- 
cal engineers, was bom at Greenock 

After spending some time m 
Glasgow m mathematical instru- 
ment making, he went to London 
at the age of nineteen to learn the 
trade thoroughly, but his health be- 
came impaired and he returned to 
Scotland 

He endeavoured to establish him- 
self m business in Glasgow as a 
mathematical instrument maker but 
one of the city guilds opposed his 
project on the grounds that he had 
not served a proper apprenticeship 
Luckily, he received, in 1757, the 
appointment of mathematical in- 
strument maker to the University 






Watt experimenting with his steam engine 


and had his workshop 
there until 1763 From 
this time until 1774 he 
acted as a cm! engi- 
neer and made sur- 
veys for canals and 
harbours It was dur- 
ing this period also 
that he did his pioneer 
work in connexion 
with the steam engine 
At Glasgow Univer- 
sity there was a model 
of Newcomen’s en- 
gine, the best which 
then existed It was 
almost entirely used 
for pumping water, 
mainly m connexion 
with the draining of 
mines It was not 
long before Watt had 
found out all the de- 
fects of this engine 
and obtained, through 
experiment, ideas for 
a number of innova- 
tions for a more effl- 
uent model, and an 
engine embodying all 
his new ideas was built by the 
Canon ironworks. 

Watt’s innovations changed the 
steam engine into a faster working, 
more powerful and effective 
machine, that could be used to 
drive different lands of machinery, 
so that he really made the steam 
engine very much what it is today 

In 1774 Watt joined with Mat- 
thew Boulton to form the firm of 
Boulton & Watt for the manufac- 
ture of steam engines 

WAVE, any regular vibration in 
the particles of a substance or in 
space See cobrent, light, sound, 

WIRELESS 

WAX, solid substance charac- 
terized by the fact that it melts at 
low temperatures, bums easily, and 
is fairly resistant to chemical at- 


tack Waxes are used for candles, 
polishes, and cosmetics Common 
examples are bees-wax and paraffin 
wax 

WAXBILL See cage birds 

WEALTH from the economist’s 
point of view is not money but is 
rather the things that money can 
buy These must be things that 
people want, they have no value if 
nobody wants them 

In ordinary speech, wealth is 
contrasted with poverty, but even 
the poorest has some wealth, for if 
he had nothing he would die a 
poor man has few things, a rich 
man many production Is under- 
taken m order to produce wealth 
and the greater the efficiency of 
labour and capital, the greater will 
be the wealth produced 
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WEASEL, a flesh-eating mam- 
mal very like a stoat, but smaller 
and more slender The fur is more 
reddish-brown, the tail has no 
black tip It preys on mice and 
other small rodents Though often 
destroyed as vermin, it helps to 
preserve man’s food stores 
WEAVING is the making of cloth 
material by darning one set of 
threads over another The first set 
is the warp, and the threads 
darned across them are the weft 
To keep the warp threads tight 
enough to be darned over they 
must be stretched tightly over a 
foundation called a loom This may 


at A, pick up alternate threads 
When the end of the row is reached 
weave back again, going under the 
threads that were picked up in the 
first row Do not tie a knot at the 
beginning All joins in weaving 
are overlapped, there are no knots 
anywhere in the weft (see 3) 

A new colour may be joined to 
form a striped pattern, or the 
pattern may be kept in one colour 
A checked mat can be made by 
striping warp and weft 

Take great care not to draw in 
the weavmg Allow the warp to he 
loosely, and press down each row 
with die finger-tips or a clean 









On this simple loom first the warp is woven and then the weft 


be made from a piece of cardboard 
notched at each end to take the 
threads 

To make a square mat, take a 
piece of cardboard 5 inches square , 
rule lines f inch from each of two 
opposite ends and on these lines 
mark every J inch m pencil Then 
cut points from each mark (see 1) 
Take a long piece of thick wool or 
knitting cotton Leave a long end, 
and wind the wool round the points 
and across the face of the card so 
that one side of the loom is covered 
with wool Tie the end of the wool 
to the long end at the back of the 
loom (see 2) 

To weave, take a bodkin or large 
darning needle Thread it with 
wool and starting close to the points 


comb The comb teeth should be 
far enough apart to allow a thread 
between each tooth 
When finished, lift the warp off 
the pointed ends of the loom, and 
dam in all loose threads 

To make a kettle holder, or a 
bag, tie the warp thread right 
round the loom and wind the warp 
round and round between the 
points so that both sides are 
covered with wool 
The weft is done m the same way, 
but now the thread goes down one 
side, over the loom and up to the 
top again The thread is then taken 
back the same way leaving one edge 
of the cardboard loom showing 
but the other completely hidden 
When the weavmg is finished, bend 


614 


the loom m the middle, tree it 
from the wool, then withdraw it 
through the open end of the work 
The run of the open end is then 
oversewn, and a loop sewn on, by 
which it can be hung 
If a bag is wanted, leave the end 
open and thread a piece of ribbon 
or cord through the weaving, which 
can be pulled tight to close the bag 
Many other things can be made 
by varying the size or shape of the 
loom, such as berets collars, 
slippers, tea-cosies, etc 
WEED, useless or injurious wild 
plant growing where it is not 
wanted and robbing the soil of 
food and moisture which should 
be available to cultivated plants 
Weeds harbour pests and diseases 
which may infect growing crops 
All annual weeds should be kept 
down, by hoeing preferably, while 
they are stall young so that they 
never reach the seeding stage 
Deep-rooted perennial weeds like 



Weeds every gardener hums 


dandelion, thistle, couch grass (see 
illustration) can only be got rid 
of by being dug up 
WEE VIL See beetle 
WEIGHT. See density, gravity 


WEIGHTS AND MEASURES. 


16 drams 
16 oz 
14 lb 
28 lb 

4 quarters 
20 cwt 


Atondupois 

1 oz (ounce) 

1 lb (pound) 

I stone 
1 quarter 
1 cwt (hundred- 
weight) 

1 ton 


Troy Weight 

24 grains 1 pennyweight 

20 pennyweights 1 oz 

Apothecaries weight 


20 grains 

1 scruple 

3 scruples 

1 dram 

8 drams 

1 oz 

12 oz 

1 lb 


Long Measure 

12 inches 

1 foot 

3 feet 

1 yard 

5$ yards 

1 rod, pol 

22 yards 

1 chain 

10 chains 

1 furlong 

8 furlongs 

1 mile 


Nautical 

6 feet 

100 fathoms 
10 cables 


Measure 
1 fathom 
1 cable 

1 nautical mile 


Square Measure 


144 sq ms 

1 sq ft 

9 sq ft 

1 sq yard 

30J sq yards 

1 sq tod 

40 sq rods 

1 rood 

4 roods 

1 acre 

640 acres 

1 sq mile 


Liquid Measure 


4 gills 

1 pmt 

2 pints 

1 quart 

4 quarts 

1 gallon 


Dry Measure 

2 pints 

1 quart 

4 quarts 

.. 1 gallon 

2 gallons 

.. 1 peck 

4 pecks 

8 bushels 

. 1 bushel 

. . 1 quarter 
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Duke of Wellington ndes to inspect his troops 


WELLINGTON, Duke of (1769- 
1852) Arthur Wellesley, first Duke 
of Wellington, was one of the 
greatest military commanders of 
modem times 

He served in Europe under the 
Duke of York, and was sent to 
India (1796) He 
conquered Mysore 
and broke the power 
of the" Mahrattas, 
with whom Napo- 
leon had friendly 
relations In 1808 
he began his Penin- 
sular Campaign to 
drive Napoleon’s 
troops out of Spam 
and Portugal After 
defeatingtheFrench 
at Talavera (1809) 
he was made Vis- 
count Wellesley 
By his famous de- 
fences, the Lines 
of Torres Vedras, 

Wellington defend- 
ed Lisbon, and secured his lines 
of communication by sea In due 
course he entered Madrid in 



H G Wells , novelist and social critic 


triumph But it was at Vittona 
he won his most decisive victory 
which forced the French back 
across the Pyrenees He fol- 
lowed them into France and in- 
flicted another defeat at Toulouse, 
after which he was made Duke of 
Wellington These victories, to- 
gether with the French retreat 
from Moscow, brought about the 
downfall of Napoleon 
After Napoleon’s escape from 
Elba, Wellington with the Prussian 
Blucher met and defeated him in 
Belgium at the Battle of Waterloo 
(18th June, 1815) Then Wellington 
took a large part in political affairs 
He organized the military in London 
at the time of the chartist Riots 
WELLS, Herbert George (1866- 
1946), while young was apprenticed 
to a draper, an experience made 
use of m his early novels, Kipps and 
The History of Mr Polly He be- 
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came a pupil-teacher, how- 
ever, and took a degree in 
science at the University 
of London He gave up 
teaching in 1893 for writ- 


ing 

His 


°La 


earlier work in- 
cludes a number of scienti- 
fic romances, such as The 
Ttme Machine, The Wen 
the Worldt, The Ftrst 
len tn the Moon, The 
Invisible Man, m which he 
imagines possible develop- 
ments of science Other 
works of fiction give us 
pictures of society and 
character from the stand- 
point of a socialist who 
would like a more rational 
and equitable world These 
include Asm Veronica and Tono- 
Birngay, Mr BntlmgSeesit Through, 
and The Woi Id af William Cltssold 
The Country of the Blmd is a 
collection of short stones 
Wells wrote a great deal of non- 
fiction — tracts, popularizations of 
science. The Outline of History , 
• The Science of Life and an mterest- 




Wesley, the first Methodist 


Scene' from Wells’s " The Invisible Man” 

mg autobiography He endeavoured 
to make modem men more con- 
scious of their history and especially 
of the place that science now holds 
in their lives 

WESLEY, John (1703-1791), 
was ordained deacon in the church 
of England in 1725 He travelled 
all over England preaching, with 
the help of his brother Charles, 
who wrote 5,000 hymns, including 
"Jesu, Lover of my Soul ” The two 
brothers founded the mbthodet 
Church 

WEST AFRICA, is a tropicfl* 
region of hot, damp climate mostly 
covered inland by dense equatorial 
forest, and bordered in the north 
by the Sahara desert There are 
few white inhabitants See Belgian 
CONGO, CAMEROONS, FRENCH EQUA- 
TORIAL AFRICA, FRENCH WEST AFRICA, 
GAMBIA, GOLD COAST, LIBERIA, 

Nigeria, sierra leone See map of 

AFRICA 

WEST INDIES, a group of 
islands off Central America, many 
of them coral islands and some 
volcanic The climate generally 
ranges from sub-tropical to tropical, 
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and sugar, spices and tropical fruits 
are the main exports Most of the 
inhabitants are descendants of Afri- 
can slaves imported to work the 
sugar plantations, most of them 
having some Spanish or other 
European blood, or even that of 
the original Canb inhabitants In 
many of the islands, French or 
Spanish are the native tongues 
The two largest, cdba and Haiti, 
consist of independent republics, 
and the rest aie British, American, 
french or Dutch colonies The 
islands are divided mto two mam 
groups, known as the Greater and 
Lesser Antilles, the former include 
Cuba, Haiti, Jamaica and Puerto 
rico, the Lesser Antilles stretch 
from the Virgin Isles down to 
trinidad off the South American 
coast See also Bahamas, Barbados, 
Martinique, and map of central 

AMERICA 

WHALE. Whales are not fish at 
all, but warm-blooded, air-breath- 
ing sea mammals Blue whales are 
the biggest animals that have ever 
lived, reaching 90 feet in length and 
300 tons in weight The Sperm 
Whale is fond of the warmer parts 
of the oceans Whalebone whales 
grow sieves of homy material from 
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the roofs of their mouths, through 
which the minute animals on which 
they feed are strained Many whales 
have a deep layer of fat, the blubber, 
underneath their skin, which pre- 
vents them from losing heat They 
swim by means of the two huge 
horizontal tail flukes Whales are 
descended from land-living mam- 
mals, and deep within their bodies 
are the remains of hind legs The 
“blow-hole” is the whale’s nostrils, 
placed high on its head, from which 
is forced the “spout” of its out- 
going breath 

The dolphin and porpoise are re- 
lated animals the Killer Whale is 
really a species of dolphin ' 

WHALE OIL is the liquid fat 
obtained from whale blubber. It is 
used for soap manufacture, and 
after hydrogenation as a hard fat 
for incorporating m margarine and 
cooking fats 

WHIGS. See Tories and whigs 

WHIRLPOOL, a circular eddy 
m a river, lake or sea caused by the 
meeting of two currents, by winds, 
or by a tidal current sweeping 
through a narrow channel It 
is dangerous to swimmers, and 
even, when big enough, to small 
vessels 

WHITEHALL is a street m 
London in and about which are 
situated many of the Government 
offices Down mg Street, with the 
residences of the prime minister 
and CHANCELLOR OF THE EXCHEQUER, 
is a street running off Whitehall 
WHITTINGTON, Dick, the 
hero of pantomime, was a real 
person, though many of the stones 
about him and his cat are more or 
less fanciful He was the son of a 
Gloucestershire gentleman, who be- 
came a successful London mer- 
chant He was Lord Mayor three 
times, and entertained Bang Henry 
V and his French bride at a splen- 
did banquet, during which he 
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Wtlberforce helped to end slavery 


burnt the receipts for £60,000 
which he had lent the king to carry 
on his war in France — he thus 
made the king a present of that 
money, and the king knighted him 
Sir Richard spent large sums of 
money m helping the poor, rebuild- 
ing hospitals and improving the 
conditions m prisons What about 
his Cat? The cat story may have 
come from an old French word 
achat which meant “to buy and 
sell at a profit ” In course of time 
it became “acat,” and it may be 
that people spoke of Whittington 
as becoming a rich man through a 
cat, meaning through trading at a 
profit 

WHOLESALER, one who buys 
goods in bulk There are two mam 
groups of wholesaler ( 1) those who 
buy from farms and mines to sell 
to the manufacturer, (2) those who 
buy from the manufacturer to sell 
to the retailer When wholesalers 
buy, say, fruit in large quantities 
from the fruit grower, they are 
wholesale fruiterers If they buy 
boots in large quantities from manu- 
facturers, they are wholesale boot 
dealers They m turn sell to re- 
tailers, who sell to die public, 


the final consumers They are of 
service to the primary producer, 
such as a farmer, because they give 
him a ready and a known market 
The farmer grows m order to sell 
he may be a good farmer but a poor 
seller The wholesaler relieves him 
of the specialized work of selling 
WILBERFORCE, William 
(1759-1833), was an English re- 
former and politician He is chiefly 
remembered for his great work in 
connexion with the abolition of 
slavery He toiled for twenty years 
(1787-1807) before he saw a Bill 
assed which put an end to the 
lave Trade, and he lived just long 
enough to hear the good news that 
all the slaves in the British Empire 
w ere to be set free 
WIL D CA T. See cat 
WILD FLOWERS are one of the 
greatest delights of the British 
countryside, and the names, form 
and colour of the most usual 
should be known to every boy and 
girl 

Spring is one good time to look 
around you when you are amidst 
the fields and hedgerows, for then 
the leaves are beginning to unfold 
and assume their varied shapes (see 
leaf), ready to help the new plant 
to live and grow (Bee photo- 
synthesis) Later on, m their due 
season, the flowers will blossom 
gaily decorating their green or 
brown background, and on each 
finished flower the wind, the 
birds and the insectB will get to 
work, taking pollen to stigmas and 
creating new seeds for plants the 
following year (see pollination) 
S ee the pictures on pages 620-621 
WILL, a legal document m which 
a person sets out how his property 
(money, house, etc) shall be dis- 
posed of after his death Money or 
articles inherited under a will are 
called a legacy The property which 
a person leaves is called his estate 
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Wild flowers , i nth their many bright, gay colours and varied heights and shapes, 
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cuckoo ftowa 

(MAUVE) 


WOOO SOMfc. 
(WHITE) 


LESSER CELANDINE 
(YELLOW) 


UuEy 


add to the glory of the countryside, as they sxoay tn the beeze Seepage 619 



WILLIAM ly The Conqueror 
(reigned 1066-1087), was the son 
of Duke Robert of Normandy, and 
a descendant of a famous North- 
man, Rollo, who invaded France 
at the beginning of the 9th century 
William was a cousin of Edward 
the Confessor, king of England, 
and he declared that Edward had 
promised him the crown On 
Edward’s death, Harold, Earl of 
Wessex, was chosen as king, and 
William invaded England to take 
the crown. Harold was defeated and 
slam in the Battle of Hastings 
(1066), and William became king 
of England The story of the 
invasion is told in a wonderful 
senes of needlework pictures, the 
BAYBOX tapestry, which was prob- 
ably made by Matilda, William’s 
wire, and her women friends Wil- 
liam entered London and was 
crowned king m Westminster Ab- 
bey on Christmas Day 
There were several risings before 
William frilly subdued the country 
One of the most famous of the 
English leaders was Hereward the 
Wake, who had a camp m the Isle 
of Ely (1070-1071) In order to 
control the country, William built 
many strong castles, each contain- 
inga garrison of soldiers 
The illustration shows us a typi- 
cal Norman castle Originally, it 
was a wooden building inside a 
wooden palisade, built on a high 
mound surrounded by a moat, but 
later the building and palisade were 
replaced by stronger stone struc- 
tures, the wall having a sturdy 
gate and towers built in to serve 
as shelters for the defenders The 
big central buil ding was known as 
the keep and the wall as the bailey, 
a term often applied to the yard 
inside the wall Later, a wall was 
built out round the original gate, 
and this wall had a rampart (the 
battlements) from which the castle 


defenders could throw missiles on 
to any attackers Access across the 
moat to the mam gate was by means 
of a drawbridge which could ' be 
pulled up when danger threatened, 
and each gate could be closed by a 
portcullis, an iron grill which slid 
up and down and through which 
arrows could be shot at any attackers 
In order to levy taxes fairly, it 
was necessary for William to know 
who held land, and how much the 
land was worth He therefore had a 
survey made of the whole kingdom, 
and the particulars were entered in 
a book, Domesday Book (1085) 
WILLIAM H (reigned 1087- 
v 1100), called Rufus, “the Red,” 
was the second son of William the 
Conqueror He succeeded to the 
Crown of England, while his elder 
brother Robert became Duke of 
Normandy. William was killed by 
an arrow while hunting in the New 
F orest 

WILLIAM HI (reigned 1689- 
1702) He was Prince of Orange, 
and a grandson of Charles I He 
married his cousin, Princess Mary, 
daughter of the Duke of York 
(James II) William became the 
champion of the Protestant cause in 
Europe, and was invited by some of 
the chief men of England to come 
over and take the Crown when his 
father-in-law, the Catholic jambs n, 
fled to France William and Mary 
were crowned King and Queen in 
1689 He defeated James m Ireland 
at the Battle of the Boyne (1690) 

In his reign were passed the Bill 
of Rights (1689) makin g England a 
constitutional monarchy with Par- 
liament as the supreme factor, and 
the Toleration Act (1689) which 
gave Nonconformists the right to 
worship in their own way In his 
reign England began to resist the 
power of Louis AlV of France 
In 1701 he secured the passing 
of the Act of Settlement by which 
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William I introduced the Norman cattle mto England at first a wooden 
bmlding inside a wooden palisade, erected on a mound surrounded by a moat, 
it later developed mto a sturdy stone structure defended by a stone wall To 
defend the gate in the wall, a second wall was halt out, having towers and a 
mam gate with a di awbndge which could be pulled up when an enemy approached 
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the English Crown passed on the 
death of Queen Anne to the 
Elec tress Sophia of Hanovei and 
her heirs, who were Protestants, 
thus excluding the Catholic descend- 
ants of James II The Electress was 
a grand-daughter of James I 
WILLIAM IV (reigned 1830- 
1837), the third son of George III, 
suceeded his brother George IV 
as king of England His reign is 
important on account of the passmg 
of the great Reform Act of 1832 
WILLIAM THE CONQUER- 
OR See william I 
WILSON, Thomas Woodrow 
(1856-1924), was elected President 
of the United States in 1912 and 
again in 1916 

His period of office is memorable 
for the entry of the United States 
into the first world war He 
played a great part in planning the 
Peace Conference, and founding 
the league of nations, but failed 
to wm the support of the United 
States for the League This was a 
great disappointment to the Presi- 
dent and his health gave way 
WIND. The equatorial zone of 
the earth is a region of great heat 
and moisture known at sea as the 
doldrums, where low pressures 
prevail Strong winds blow towards 
the equatorial low pressure belt 
from the high pressure belts known 
as the Horse Latitudes As they 
blow towards the equator, the 
winds are deflected by the rotation 
of the earth and appear to blow 
from the north-east in the northern 
hemisphere and from the south- 
east in the southern hemisphere 
They are the North-East and South- 
East Trade Winds Winds also 
blow from the Horse Latitudes to- 
wards the poles from the south- 
west m the northern hemisphere 
and from the north-west m the 
southern hemisphere. These are 
the Westerlies, often called the 


“Roaring Forties,” or “Brave West 
Winds” in the southern hemisphere 

The Trades and Westerlies com- 
prise the system of winds which 
prevail over the oceans and the 
coastal margins of the continents 
They swing north and south with 
the overhead sun In certain places 
local winds have marked climatic 
effects the Chinook, which blows 
over the Rocky Mountains, is a 
warm, dry wind which melts the 
Bnow, the Harmattan and Sirocco 
are hot, dry winds which blow out 
from the Sahara to the south-west 
and north respectively — the Har- 
mattan has a bracing influence, but 
the Sirocco has a scorching effect 
on Southern Europe in summer; 
the Mistral is a cold, biting wind 
which blows in winter and early 
spring down the Rhdne valley in 
France 

Gales are very strong winds but 
they are not as violent as hurricanes 
which often reach a speed of a 
hundred miles an hour and cause 
damage to crops and buildings in 
tropical regions Sandstorms occur 
in desert areas where loose sand is 
lifted by sudden winds in whirling 
clouds Typhoons are violent cyclo- 
nic storms which occur off the east 
coasts of Asia Whirlwinds are 
violent winds which swirl forward 
in a spiral shape See atmosphere 

WIND TUNNEL, an open- 
ended box of great size through 
which air can be blown at any 
required speed Inside the box are 
suspended models of aircraft, and 
their behaviour at high speeds can 
be examined 

WIRELESS. A wireless trans- 
mitting station produces wireless 
.waves, a kind of alternating electric 
current sent through space, which 
will affect wires many miles away 

The amount of current move- 
ment produced by the transmitter 
depends on a microphone which 
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Wireless u now part of our daily Iwes, and the illustration shows the steps 
tn broadcasting sounds m the studio are picked up by the microphone and 
effect 'an electric current, which is transmitted from the aenal Receivers pick 
up the transmission and render it back into sounds agam 







is affected by sounds near it. 
Thus sounds in the transmitting 
studio are transformed into electri- 
cal waves which are radiated into 
space from an aerial 

When these radiated waves strike 
the aerial of a receiving station or 
set, they cause the electrons m it 
to oscillate with the frequency of 
the transmitted wave These oscil- 
lations are rectified by a crystal or 
thermionic valve and amplified 
before going on to the earpiece or 
LOUDSPEAKER 

There are at any time many 
waves of different lengths which 
are affecting any receiving aerial, 
but a set can be tuned to receive 
only one wave-length by adjust- 
ing a condenser so that the set is 
m tune with the selected trans- 
mitter The wireless receiving set 
is now a feature of the home 


WOAD is n blue dye, obtained 
from the plant of that name, used 
by the Anuent Britons for staining 
their bodies 

WODEN, or Odm, is the chief 
of the gods m Norse mythology 
Wednesday is named after him 

WOLF. See dog 

WOOD. In forestry, trees are 
grown as a crop, often to be felled 
for timber Timber must be sea- 
soned, in air or a kiln, or it will 
warp and split Wood is treated to 
make it more resistant Certain 
woods are very durable and resist 
attacks of fungus (causing dry-rot) 
or insects (wood-worm and death- 
watch beetles) foi centuries Some 
trees yield a coarse-textured wood 
like oak, others like boxwood are 
fine-textured Different woods are 
used according to qualities desired, 
e g strength, flexibility, hardness 



Tools and designs for making lino-cuts, which are caste i than wood-cuts 
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WOOD-CUT, a picture print, 
usually black and •white, made by 
a flat block of wood (usually box- 
wood) which has been treated as 
follows the artist draws his picture 
on the block and cuts away those 
parts he wishes to appear white on 
the print, leaving the areas forming 
lines and shadows The latter when 
inked over and pressed on the paper 
wall form the picture In another 
method the artist engraves or 
gouges out the lines and shadows, 
leaung the rest intact, this is 
called the white-line method, be- 
cause the picture appears as white 
against black 

A simpler method (frequently 
used in schools today) is by the use 
of a plain thick linoleum block in- 
stead of wood, the linoleum being 
easier to gouge The picture is 
drawn, or traced from a drawing, 
on to the linoleum and the parts 
to be cut away indicated by white 
paint or chalk Those parts are 
then cut away with steel gouges and 
the block is ready to pnnt from 
The block is inked by a roller with 
printer’s ink, and thin paper 
(Japanese mulberry is best) is 
damped and put on top The 
back of the paper is then rubbed 
all over with an implement called a 
baren, or with the back of a large 
spoon, and the pnnt made 

WOOD, FABRICATION OF. 
At one time, all wooden articles 
were made by hand Nowadays 
nearly all the processes of manu- 
facture arc earned out by machines 
m a fraction of the time Boxes, 
window frames, tables, for example, 
can be made by machinery if it is 
required to turn out a large number 
'of the same pattern of each But 
when only a few of a particular 
pattern are wanted they must be 
made by hand, since the use of 
machine tools would be too expen- 
sive Sec tools and WOODWORK 


WOODWIND, musical instru- 
ment made of wood, containing a 
column of air set in motion by the 
performer’s breath By means of 
holes m the tube uncovered at the 
wish of the player, the length of the 
air column vibrating can be altered, 
so altering the pitch of the note 
produced Woodwind instrument'; 
arc part of an orchestra or band 

See rLUTE, PICCOLO, REED INSTRU-* 
MENTS 

WOODWORK, For woodwork 
a set of good tools is the first 
necessity They should be well 
eared for and used properly Sec 
illustrations under tools 
Sores A hand saw- is used for 
cutting along planks or for all long 
cuts No force must be used when 
saw mg and the eyes must be directly 
above the line of the cut or the saw 
will stray Never complete the cut 
without holding the pieces, or one 
piece will fall away and break un- 
evenly at the comer 
The tenon saw is used for all 
smaller cuts, especially across the 
grain of the wood, making tenons, 
etc Using force is liable to bend 
the saw, and straight cuts will 
become impossible 
Planes A jack plane is used for 
planing edges A ruled penal line 
is required to mark the extent of 
the planing Use the square fre- 
quently over the edge to ensure 
that the edge 
is rectangular 
This must be 
done along the 
whole length of 
the edge, it 
must touch 
everywhere 
The smooth- 
ing plane is 
used on sur- 
faces It should 
be set finely 
Plane m the 
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direction oF a rise in the grain of the 
wood, but where it is complicated 
or a small knot exists, use the plane 
diagonally across or with a semi- 
circular motion 

Chuels These have many uses, 
but are mostly required in making 
such things as mortises The 
method of using them is described 
m the paragraph on Joints 

Hammer This should be a 
medium size, one with a claw end 
is useful for lifting nails 
Gvnlets Two or three sizes are 
necessary Holes bored for screws 
must not be smaller than the shaft 
of the screw used 
Squat e This tool always requires 
a perfectly straight edge to the wood 
being worked upon before it is of 
use for drawing Lines 
Brace When boring holes right 
through wood with a centre or 
twist bit, cease boring immediately 
the point appears on the other 
side Reverse the wood and finish 
boring from that side There will 
then be no splintering 

Marking-gauge As with the 
square, this tool must have straight 
and true edges Don’t set the point 
too deeply Press very lightly or 
the point will run along the irregu- 
lar lines of the wood-gram This 
tool is particularly useful when 
accurate markings are required for 
' mortises and tenons, etc 

Mallet This is used chiefly for 
tapping the chisels It is unneces- 
sary to hit hard sharp tools require 
only light taps, then the chisel is 
less likely to shift its position 
Pitas A pair with a wire cutter 
is more useful generally 
Nail-punch This is for driving 
nail heads below the surface of the 
wood, the hole being filled with 
plastic wood 

Vice A woodworker’ 8 vice is 
almost indispensable for good work- 
manship Wood must be held firmly 



Vice for holding wood firmly 


when being planed or chiselled A 
less convenient method is to use 
several cramps 

Bradawl, file, screwdriver, two- 
foot rule, sandpaper, glue are also 
useful These do not need descrip- 
tion, for their uses are obvious 
Jomts The simplest joint is the 
half joint It is used m shed or 
hutch building, but not for any 
furniture piece To join two battens 
of 2 inch x 2 inch wood like an 
L, the ends must be perfectly 
squared Measure off 2 inches from 
the end on all four sides and rule a 
line right round it Next measure 
1 inch from the sides on this Jme 
and also at the top Draw lines 
across the end and along the sides 
Mark the piece to be cut away with 

T 

2 IN 

1 


Cutting wood for half joint 
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the penal Next saw down the 
middle along the grain, first being 
careful to leave the penal lines 
showing on the half to oe retained 



Half joint complete 

Then saw across and the piece 
should fall out. Repeat on the other 
piece and the two pieces are ready 
to be screwed or naded together 
The mortise and tenon joint has 
far more strength and is used 
frequently in furniture The tenon 
and the mortise should be one-third 
of the thickness of the wood Take 
two pieces of 11 inch batten to make 
a T shape as an example In the 




make a groove and this guides the 
chisel The wood must be held 
firmly while the mortise is being 
made In this case the chisel must 
not be wider than J inch Hold it 
\ crtically a little away from the end 
of the mortise and a tap with the 
mallet will drive the chisel about 
| inch into the wood Repeat at 



Ftmshed mortue and tenon 

centre of the top piece rule two lines 
across, 1$ inches apart, using the 
square for this Between these lines 
rule two lines horizontally J inch 
from each side The marking gauge 
may be used for this , the point will 


Ckuelltng out the mortise 

the other end of the mortise Then 
holding the chisel on a slant about 
£ in from the end, make a senes 
of cuts towards the end, always cut 
with a chisel by pushing it away 
from yourself Turn the wood 
round and do the same at the other 
end The chips are easily removed, 
but must never be levered out 
with the chisel or the ends of the 
mortise will become bevelled Bleep 
on repeating this process until the 
hole is 1 inch deep Then trim up 
the ends and sides accurately to 
the pencil lines, keeping the sides 
of the hole perfectly vertical 





For m akin g the tenon the wood 
must be perfectly squared at the 
end Measure off 1 inch from the 
cud and rule a hue all round 
Draw two lines J inch from each 
side over the end Hold the wood 
vertically in a vice and saw down 
to the cross lines, leaving the pencil 
lines showing When cutting away 
the side pieces be very careful not 
to cut into the tenon, it would 
weaken it The shoulders now 
showing must never slope or a 
close fitting is impossible, rather 
tend to make the cuts inwards 


Cutting out the tenon 

Slightly bevel its end with a 
chisel: this prevents splintering 
The tenon should fit tightly into 
the mortise, but should not be too 
thick or it may split the wood of the 
mortise when you force it in. 

WORDSWORTH, William 
(1770-1850), was bom and spent 
most of his life among the hills and 
dales of the lovely Lake District 


He lived at Hawkshead with his 
brothers and sister Dorothy, and 
was educated at the Grammar 
School there, William finding in his 
sister a close and understanding 
friend In 1790 he went on a 
walking tour m France and Italy 
The french revolution was at 
first an inspiration to him but later 
a disappointment to his hopes On 
his return to England, however, he 
lost his interest in revolutionary 
politics, and after meeting the poet 
Coleridge settled for a time with 
him and Dorothy Wordsworth in 
Somerset Now he began to write 
some of his best known and most 
individual work. In 1799 he moved 
to Grasmere, spending the rest of - 
his life at one home or another in 
the Lake District In 1802 he 
married, and in 1813 he was given 
a government post which ensured 
him comparative prosperity In 
1843 he was made poet laureate 

Wordsworth is the poet of the 
country and nature The natural 
world he thinks of as a living whole, 
in which, and through which, 
breathes spiritual power Many of 
his poems express the feelings 
aroused in him by flowers, birds 
and landscapes, and he writes, too, 
of simple country people, who, 
living close to the beauties of nature, 
were more likely, he thought, to be 
sincere, affectionate and high- 
minded than the grosser city 
dwellers In The Prelude and The 
Excursion he describes his own life 
and development as a poet In the 
mam he uses simple language, as 
he held that the language of poetry 
should be drawn from the words of 
evteryday speech. 

His poetical works are very 
numerous and only some of the 
most important are mentioned here 
Lyrical Ballads, Ltnes Composed 
above Tmtern Abbey , Lucy , The ' 
Prelude , To the Cuckoo The Green 
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Wmdsxoorth, poet of Nature 


Ltnnet, The Daffodils, She teas a 
Phantom of Height, The Solitary 
Reaper, To a Skylark and Ode 
Intimations of Immortality 

WORLD. Geographically the 
world consists of the great land 
masses of Europe, Asia, Africa, 
Australia, North and South 
America, and a large number of 
islands The chief expanses of 
water are the Pacific, Atlantic, 
Indian, Arctic and Antarctic Oceans 
The world is divided into five great 
zones of temperature parallel with 
the equator round each pole is a 
frigid zone, round the equator is 
the torad zone, and between the 
frigid zones and the tomd zone 
come the temperate zones See 
climate, earth, standard times, 
and the entries under the names of 
the various countries, continents 
and seas 

The history of the world shows 
how the early wandering bands of 
primitive men, Imng by hunting 
animals, settled down to become 
farmers (see stone age) Later, 


flourished the civilizations of the 
ancient world, including those of 
the cultured Greeks and mighty 
romans Then followed the dare 
ages, the later middle ages, to be 
succeeded by the events of more 
recent times, the most important of 
which appear in this book 

Today by reason of new inven- 
tions in transport and communi- 
cationa, the world is getting smaller, 
outlying parts being leas remote, 
and people from widely distant 
countries seeing and knowing much 
more of each other See telegraphy 
and wireless, and map on pages 
632-633 

WORLD WAR, FIRST, 
started on 4th August, 1914, and 
ended with the Armistice of 11th 
November, 1918 The immediate 
cause of the war was the assassina- 
tion of an Austrian Archduke and 
his wife at Sarajevo (Serbia) A 
system of alliances brought Ger- 
many to the aid of Austria, Russia 
to the aid of Serbia, and France to 
the side of Russia Then German 
troops marched through Belgium 
to attack France, and Britain 
entered the war m defence of the 
neutrality of Belgium Italy in 1915 
and the USA in 1917 jomed the 
Allies against the Central Powers 
— Germany, Austria-Hungary, Bul- 
garia, and Turkey 

The chief land battles were 
Mons, the Marne, Loos and the 
Somme in the early part of the war, 
and the battles of Pasachendaele and 
Cambrai in 1917 On the sea there 
were the naval battles of the 
Falkland Islands (1914) and Jutland 
(1916) Fierce and costly fighting 
took place in the Dardanelles and 
in Mesopotamia British troops 
invaded Palestine, and Lord Allenby 
entered Jerusalem in December, 
1917 

Lord Kitchener was the British 
Secretary of State for War, and did 
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great work in organizing an auxili- 
ary force known as Kitchener’s 
Army He was drowned m H M S 
Hampskae on his way to Russia 
Admirals Jellicoe and Beatty were 
the heroes of the naval battle of 
Jutland The French General Foch 
was responsible for the success of 
the final offensive in 1918 Lloyd 
George was the British Prime 
Minister at this time 

On 11th November, 1918, the 
German generals signed an Armis- 
tice, their Emperor abdicated and 
retired to Holland In 1919, the 
Treaty of Versailles was signed, 
which rearranged the boundaries of 
Europe, and brought many new 
states into being In 1920 the 
league of nations whs formed 
WORLD WAR, SECOND, 
began in September, 1939, when 
German troops invaded Poland 
France and Britain were pledged 
to defend Poland, and a war 
began which gradually brought in 
most of the rest of Europe and 
spread to Asia, North Africa and 
the islands of the Pacific — a second 
world war 

At first Russia shared with Ger- 
many m the partition of Poland, 
but when France, Belgium, Hol- 
land, Norway, Denmark, and 
Greece had been subdued by Ger- 
man troops, Germany invaded 
Russia, which joined the United 
Nations Italy fought on the Ger- 
man side Japan had joined the 
Berhn-Rome alliance in 1940, and 
when she suddenly attacked the 
American naval base at Pearl 
Harbour, Hawau (December, 1941), 
the USA entered the War In 
Asia, China had endured invasion 
by Japan since 1931, and she made 
a brave stand Hong Kong, Singa- 
pore and Rangoon were occupied 
for a tune by the Japanese, and 
there was fierce fighting in the 
Dutch East Indies (Java) 


The First World War on land 
was mainly carried on by trench- 
fighting, but the Second World 
War was a war of aeroplanes and 
tanks, in which the civilian popula- 
tion suffered as severely as the 
troops The last stage of the war 
was marked by the use of flying 
bombs and rockets against Britain 
and atomic bombs against Japan 

In 1944 Europe was invaded, 
and in May, 1945, the Germans sur- 
rendered After the atomic bomb 
attacks on Hiroshima and Naga- 
saki, following their defeat in 
Burma, the Japanese surrendered 
in September, 1945 

Field-Marshal Montgomery was 
the British Commander-m-Chief 
during the conquest of Germany 
under the Alfred Supreme Com- 
mander, General Eisenhower 
(USA) 

WORM. This term can refer to 
earthworms, leeches, sea bristle- 
worms, flatworms, flukes, and tape- 
worms, between which is no close 



Eaithmorm lining burrow 
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■ Sir Christopher Wren, architect of St Paul's 


relationship Earthworms play an 
important part m agriculture by 
enriching soil About 50,000 worms 
per acre spending their live* swal- 
lowing soil, and leaving it in fine 
worm casts at the surface, act aa 
minute ploughs Earthworms 
breathe through their skins and 
must therefore keep damp They 
live in burrows which they line 
with leaves for warmth Leeches 
cling by suckers and feed on the 
blood of other animals They are 
a pest in tropical forests, but the 
medicinal leech was formerly used 
fo r blo od -letting 

WREN, Christopher, Sir (1632- 
1723), the great architect, was bom 
on 20th October, 1632 At first a 
professor of astronomy, Wren later 
turned his abilities to architecture, 
and it is in this connexion that he 
attained fame In the Great Fire 
of London of 1666, many churches 
including St Paul's were among the 


numerous buildings des- 
troyed It became neces- 
sary to have St Paul’s 
completely rebuilt and 
Wren was asked to pre- 
pare the plans In 1675 
the first stone of the new 
St Paul's was laid, thirty- 
five years later he saw the 
last stone laid by his son 
Wren also made designs 
for the rebuilding of fifty 
other burnt churches He 
also prepared plans for 
many other buildings, 
amongst which were foe 
modem part of Hampton 
Court Marlborough 
House, the Royal fit- 
change, foe Custom 
House, foe hospitals of 
Chelsea and Greenwich, 
foe library of Trinity Col- 
lege, and the chapels of 
Pembroke College, Cam- 
bridge, and of Queen's 
College, Oxford 

He died on 26fo February, 1723, 
and was buried in St. Paul's 
Cathedral under foe choir There 
is a tablet to his memory over foe 
north doorway which bears foe 
epitaph, "Si monumentum re- 
quins, carcumspice”. “If you seek 
his monument, look around *’ 
WRESTLING is divided into 
four main styles as follows 

S Cumberland and Westmor- 
where foe two contestants 
clasp each other round the body 
with foe left arm uppermost, and 
try to break foe other’s hold or put 
him on foe ground If ary part of 
a wrestler’s body, other than ha 
feet, touches foe ground, or he 
loses ha gnp, he loses foe bout 
(u) Catch-as-catch-can, where 
foe wrestlers are mainly on the 
floor, each man trying to get ha 
opponent’s two shoulders on foe 
floor at foe same time 
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Original aeioplane of the Wnght brothers on its first flight 

(ui) Cornwall and Devon, where WYCUFFE, John' (1320-1384), 
the contestants each wear a jacket, was a forerunner of the reforma- 
and the jacket or any part above the TION He translated the Bible into 
waist may be firmly gripped by the English, and founded a body of 
opponent A man loses when he “Poor Preachers” or lollards, 
has two shoulders and one hip or who travelled about the country 
two hips and one shoulder on the preaching the need of reforms m 
ground the teaching and practice of the 

(iv) All-in wrestling, where no- Catholic Church He wrote many 
thing is barred, the wrestlers being tracts and was tried for heresy 
free to hit and charge each other 
as well — a sport more in the nature 
of a trial of strength and endurance 
rather than an art calling for skill 
and agility 

WRIGHT, Orville and Wilbur, 

American brothers bom m 1871 
and 1867, became deeply interested 
in the possibility of mechanical 
flight Having studied the results 
of German gliding experiments and 
devised some improvements in the 
equilibrium of gliders, they designed 
and completed a power-driven 
aeroplane propelled by a 12 hp 
petrol motor in which four flights 
were made, the longest being 
59 seconds In 1905 Wilbur Wnght 
flew for 24 miles, remaining m the 
air 38 minutes, and m 1908, m a 
new machine, he stayed m the air 

for 1 hour 15 minutes See flight | Wychffe translated the Bible 
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YACHTING. A yacht is a vessel 
with a deck, propelled by sails or 
motor, and usea for pleasure or 
racing Yachting with a big yacht 
needing a trained crew is very 
expensive, but good fun can be 
had cheaply with a small yacht 
having a cabin big enough to take 
two or turee people For those who 
cannot do this, there is alwayB the 
model yacht for sailing on the local 
lake, and the illustration shows one 
which can.be made quite easily. 
The hull is shaped from a block of 
well seasoned pine, spruce, or 
cedar The keel is prepared from a 
length of beech board, tapers to a 
sharp edge except at the bottom 
where it is weighted with two 
strips of lead, and fits into a groove 
cut along the centre of the hull, in 
which it is fixed with strong glue. 


The mast goes into a hole borei 
the deck, which is scored witb_J > 
to represent boards The bowt 
is a shaped strip of wood fastene 
the deck, the boom is a thin 
The sails are made from strj 
cotton or linen, and fine cord] 
used for the rigging Before ngrf 
the ship it is best to give it sevi 
coats of oil paint, the why 
hull is then varnished See a( 
BOATING | 

YAK. See hoofed mammaub f 

YANKEE, really an inhabitant 
the north-eastern states of t 
USA It is thought to be the wO 
used by the Red Indians to dent 
the original English colonists 
the American Civil War it was usq 
by the Southerners to denote tf 
Northerners Nowadays the woid 
used by Europeans and others 1 
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